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A JOURNAL FOR THE NATION FROM ITS CAPITAL 
ao 
What It Is 


Ga brilliantly edited illustrated journal, written by men in close touch 
with affairs of state and public interest, at the very fountain-head 
of information on subjects of most vital interest to the true American. 
Its editorial policy is independent, and “‘ safe, sane and sound’’ on all 
matters of national import. 


QT he American Spectator does not aim to beall things to all men, but 
it has features which appeal to the busy person; it is excellently 
planned for the reader who wants entertainment; above all, it gives 
the most interesting and valuable information on all the aspects of 
‘" persons and events’’ that go to make up our complex national life. 


Its Policy and Aims 


QT he American Syertatur aims to have many points in common with 
that brilliant journalistic commentator on national life, the origi :al 
‘’ Spectator,’’ made famous by Addison and Steele, with all he 
modern embellishments afforded by present day excellence in illus- 
tration and typography. It has interesting side-lights on govern- 
mental activities, intimate portraits of people, editorials marked by wit, 
satire and sound sense, yet always reflecting a genuine optimism. 
Short fiction by noted authors, little stories and pithy anecdotes of the 
nation’s foremost men, the doings of Congress correctly epitomized 
from week to week, illustrated humor of a high order, and critical 
estimates of achievements in the world of letters, art, music and drama. 
The American Spectator makes you personally acquainted with those 
who occupy the “seats of the mighty’ at Washington. In short, 
there is no medium published that can put you in as close touch with 
affairs of the Nation’s Capital. 


It is Successfully Established 


QT he American Spectator is not a new thing. It is a well-established 
periodical, which completed its fifth volume as ‘‘ Washington Life,’ 
the change of name having been made in order to keep it apace 
with its growing ideals and its varied appeal to the people of the 
country. It not only holds the respect and esteem of the community 
in which it is established, but has achieved a notable success in the 
broader forum of the country at large. Its readers and contributors 
are those who are not only national, but international figures, and are 
warm friends of the paper. The fact thatthe American Sprertator is an 
established success in the most cultured and critical field in the world 
is an assurance of its worth as a journal of merit and distinction. 


A POSTAL CARD REQUEST WILL BRING YOU A SAMPLE COPY. 
The American Spertator, : : : : Washington, B. C. 
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Harvard University 


The Lawrence 
Scientific School 


offers four year courses of study leading 
to the degree of S. B. in Civil, Mechani- 
cal, and Electrical Engineering, Mining 
and Metallurgy, Architecture, Landscape 
Architecture, 


Forestry 


Chemistry, Geology, Biology, Anatomy 
and Hygiene (preparation for medical 
Schools) Science for Teachers, and a 
course in -neral Science. For the cat- 
alogue and information, address J. L. 
Love, 16 University Hall, Cambridge, 
Mass. 
N. 8S. SHALER, Dean. 





ccurate estimates of standing timber, 
valuation surveys and working plans 
made, and expert advice on any logging, 
lumbering, or forestal proposition furn- 
ished by 


C. A. SCHENCK & CO., Biltmore, N. C. 


Consulting Forest Engineers. 





For: sters and Botanists will find profit and 
pleasurein 
Important Philippine Goods 
The standard reference book for Philippine 
Forests. By Captain G. P. AHERN, Chief of 
Philippine Forestry Bureau. 42 large colored 
plates. 
Price $3.00 
Forestry and Irrigation Book Dept. 





California, Alta, Placer County 


AGASSIZ HALL 


is a boys’ Preparatory School in the Sierra Ne- 
vada Montains. Its boys are encouraged to 
ride, row, swim, fish, hunt, trap, snowshoe as 
out-of-school aids toward developing healthy 
miahood 











University of the South 


Sewanee, Tennessee 


DEPARTMENTS 
Academic Medical 
Theological Pharmaceutical] 
Law Preparatory 


The University of the South is situated in the 
center of its woodland domain of 10,000 acres 
on the summit of the Cumberland Mountains, 
2,000 feet above sea level. 

Open from March to December, the academic 
year being divided into three terms. Students 
from other Universities may attend the sum- 
mer session, July 3 to September 2, in any 
department. 

The University domain is being lumbered in a 
scientific manner under the direction of the 
Forest Service, U.S. Department of A gricul- 
ture, and an unusual opportunity is afforded 
for the preliminary study of forestry. Sewanee 
presents an exceptionally attractive field for 
the study of geology, and forest and field 
botany. 


For further information address 


THE VICE-CHANCELLOR 





Don’t spend all your life in a poorly paid clerkship. 
We train ambitious men or wemen, in spare time, for 
positions thatpay well Start TODAY torise. 1.C.S. 
Textbooks make it easy for those already at work to 

tearn By Mail 
Mechanical, Electrical, Steam, Mining, and Civil En- 
ineering; Mechanical Drawing; Architecture; Chem- 
| ag Ornamental Design; Bookkeeping; Stenogra- 
hy; Teaching; Ad Writing; German; Spanish; French. 
rite TODAY, stating subject that interests you. 
International Corresponde: Schools 
Box 799, Scranton, Pa. 
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American Forestry Association 
President—HON. JAMES WILSON, 


SECRETARY OF AGRICULTURE. 


The American Forestry Association was organized in 
1882, and incorporated in January, 1897. It now has nea. ly 
three thousand members, residents of every State in the 
Union, Canada, and foreign countries. It has at all times 
been active in promoting measures tending toward the proper 
utilization of the forests and their protection from destruc- 
tion by fires and wasteful use. 

The objects of this Association are to promote : 

1. A business-like and conservative use and treatment 

of the forest resources of this country ; 

2. The advancement of legislation tending to this end, 
both in the States and the Congress of the United 
States, the inauguration of forest administration 
by the Federal Government and by the States; 
and the extension of sound forestry by all proper 
methods ; 

8. The diffusion of knowledge regarding the conserva- 
ticn, management, and renewal of forests, the 
proper utilization of their products, methods of 
reforestation of waste lands, and the planting 
of trees. 

The Association desires and needs as members all who 
are interested in promoting the objects for which it is organ- 
ized—all who realize the importance of using the natural 
resources of the country in such a manner as not to exhaust 
them, or to work ruin to other interests. In particular it 
appeals to owners of wood-lands, to lumbermen and forest- 
ers, as well as to engineers, professional, and business men 
who have to do with wood and its manifold uses, and to 
persons concerned in the conservation of water supplies for 
irrigation or other purposes. 

The American Forestry Association holds annual and 
special meetings at different places in the country for the 
discussion and exchange of ideas, and to stimulate interest in 
its objects. Forestry and Irrigation, the magazine of author- 
ity in its special field, is the official organ of the Association, 
and is sent free to every member monthly. Its list of con- 
tributors includes practically all persons prominent in forest 
work in the United States, making it alone worth the cost of 
annual membership in the Association. 

The annual dues are, for regular members, $2.00, for 
sustaining members, $25.00; life membership is $100, with 
no further dues. Any person contributing $1,000 to the 
funds of the Association shall be a Patron. 


H. M. Suter, Secretary. 
Address: P. O. Box 356, Washington, D. C. 
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THE 


American forestry Association 


OFFICERS FOR 1906 


President 
Hon. JAMES WILSON, Secretary of Agriculture 


Vice-Presidents-at-Large : 
Dr. EDWARD EVERETT HALE 
Mr. F. E. WEYERHAEUSER 


Mr. JAMES W. PINCHOT 
Dr. B. E. FERNOW 


Mr. JOHN L. KAUL 


Secretary, H. M. SUTER, Washington, D. C. 
Treasurer, OTTO LUEBKERT, Washington, D. C. 


Directors 
JAMES WILSON HENRY S. GRAVES SAMUEL SPENCER 
WILLIAM L. HALL F. H. NEWELL GEORGE K. SMITH 


GEO ‘GE P.WHITTLESEY GIFFORD PINCHOT WILLIAM S. HARVEY 


JAMES H. CUTLER N. J. BACHELDER H. A. PRESSEY 


RUTHERFORD P. HAYES ALBERT SHAW 


Annual Dues, $2. Life Membership, with exemption from turther dues, $100 
Sustaining Membership, $25 a year. 


FORESTRY AND IRRIGATION is the official organ of the Association, 
and sent regularly to all members. 


APPLICATION FOR MEMBERSHIP 


To Mr. H. M. SUTER, 
Secretary American Forestry Association 
Box 356, Washington, D. C. 
Dear Sir: I hereby signify my desire to become a member of the American 
Forestry Association. Two Dollars ($2.00) for annual dues enclosed herewith. 


Very truly yours, 
Name —— 





P. O. Address _ : 














For Sale by FORESTRY AND IRRIGA TION, 510 Twelfth Street, N. W., Washington, D. C. 


IMPORTANT BOOKS ON FORESTRY 


PRINCIPLES AND PRACTICE OF FORESTRY 


Econonniics of Forestry, The. By B. E. 
FERNOW. This volume treats of forests and forestry 
from the standpoint of political economy, and is 
designed to furnish a trustworthy basis for formu- 
lating public policy. Price, $1.50 

First Book of Forestry, A. By FILIBERT 
RorH. An outline of the general prinziples of 
forestry, written in simple, non-technical language, 
designed particularly for the beginner. Price, $1.25 

Practical Forestry, for Beginners in 
Forestry, Agricultural Students and 
Woodland Owners. By JOHN GIFFORD. 
A good general description of the principles of 
forestry with enough technical information to pre- 
pare the beginner for more intricate problems. 

Price, $1.28 

History of the Lumber Industry of 

America. By J. E. DEFEBAUGH. The first au- 
thoritative work of its kind yet issued, and one 
which will commend its self alike to the timber 
owner, lumberman, lumber manufacturer, or mer- 
chant, or student of economics. In four volumes 
bound in half leather. oy $5.00 per volume. 

Forest Planting. By H. NIcHOLAsS JARCHOW. 
An illustrated treatise on methods and means of 
restoring denuded woodland, with full instructions. 

Price, $1.50 

Forestry. (Schwappach.) An English transla- 
tion of ‘* Forstwissenschaft.”’ Price, 50¢. 

Hedges, Windbreaks, Shelters and 
Live Fences. By E. P. PowELL. A treatise 
on the planting, growth and management of hedges 
with information concerning windbreaks and 
shelters. Price, 50¢. 

North American Forests and Forest- 
ry. By ERNEST BRUNCKEN. This volume, exposi- 
tory in its character, is written in a style intended 
for the general reader, to whom it should convey a 
good idea of our forests and tenets of forestry. 

Price, $2.00 

Practical Forestry. By ANDREw S. FULLER. 
A treatise on the propagation, planting and cultiva- 
tion, with descriptions and the botanical and popu- 

{ lar names of all the indigenous trees of the United 
States, and notes on a large number of the most 
valuable exotic species. Price, $1.50 

Principles of American Forestry. By 
SAMUEL B.GREEN. Prepared especially for students 
in elementary forestry and for the general reader 
who wishes to secure a general idea of forestry in 
North America. Price, $1.50 

Profession of Forestry, The. By Gir- 
FORD PINCHOT. A pamphlet containing an address 
on that subject by Mr. Gifford Pinchot: also an ad- 
dress by Mr. Overton W. Price on ‘Study in Europe 
for American Forest Students,”’ and a list of refer- 
ence publications for students. Price, 25c. 


FOREIGN IMPORTATIONS 


English Estate Forestry. ByA.C. ForBEs. 
An authoritative volume on English forest methods 


from the pen of a well known forester, that should | 


prove of considerable interest to American readers. 

Price, $3.60 

Forstwissenschatft. (Schwappach. ) Price, 40c 

Manual of Forestry. (Schlich.) Five vol- 

umes, complete, or separately as follows (price, com- 
plete, $17.20) ; 

Vol.l. “Utility of Trees and Fund- 
amental Principles of Silvicul- 
ture.” Price, $2.40 

‘Formation and Tending 
w ? Price, $3.20 
Vol. III. 


Vol. IV. 


ood 
‘‘Forest Management,”’ 
Price, $3.20 
“Forest Protection.” 
c Price, $3.60 
Vol.V. “Forest Utilization.” Price, $4.30 


This is perhaps the most authoritative work that 
has been issued on_the technicai side of forestry, 
translated from the German. 


DENDROLOGY, BOTANY, AND IDENTIFICA- 
TION OF SPECIES 


Manual of the Trees ot North 
America (exclusive of Mexico). By CHARLES 
SPRAGUE SARGENT. A volume that presents in con- 
venient form and with excellent illustrations, authori- 
tative information concerning the trees of North 
America. It is written ina manner that enables the 
reader to readily find what family or species any 
particular tree belongs. Price, $6.00. 
American Woods. By RoMEYN B. HougH. 

A new departure in the publication of an authorita- 

tive work illustrated with actual wood sections of 

the various species described. Three are given of 
each, viz., radial, transverse, and tangential. Is- 
sued in ten parts, per part Price, $5.00 


Among Green Trees. By JULIA ELLEN 
RoGcers, This book supplies the demand for a 
nature book on trees which is more than mere sys- 
tematic studies. The book treats of general prin- 

ciples, etc., and gives tree history and life accurate- 

ly. . Price, $3.00 

Familiar Trees and Their Leaves. 
By F. SCHUYLER MATHEWS. This little volume con- 
tains a large amount of interesting information 
concerning the better-known trees of the eastern 
United States. The botanical name and habitat of 
each tree is given, along with a recora of the pre- 
cise character and color of its foliage. Price, $1.75 

Flora of the Northern United States 
and Canada. By BRITTON and BROWNE. A 
complete and accurate key to the flora of the region 
covered. $3 vols, Price, $12.00 

Flora of the Southern States. (Chap- 
man.) This is an excellent key to the flora of the 
south, complete and accurate in its scope. 

Price, $4.00 

Getting Acquainted with the Trees. 
By J. Horace MCFARLAND. A handsome volume, 
copiously illustrated, and with facts accurately pre- 
sented in an entertaining way. Price, $1.75 

Handbook of Plants. (Henderson. ) 

Price, $3.00 


How Plants Grow. By ASA GRAy. An 
understanding of the way in which a tree grows is 
of prime importance to the forester, and the matter 
here presented is accurate and authoritative. 

Price, 85c. 

Manual of Botany. By AsaGRay. A key to 
the flora of the northeastern states, and the most 
authoritative publication of its nature. 

Price, $1.62; field edition, $2.00 

Our Native Trees. By Harriet L. KEELER. 
A pular key to the trees of the northeastern 
United States, presented in manner giving easy 
access to the text. The book is accurate, and as far 
as possible is written in a style which would make 
it interesting to the beginner. Price, $2.00 

Our Northern Shrubs. By Harriet L. 
KEELER. This volume is planned on the same 
lines as the foregoing, and describes the shrubs 
which are native to the region extending from the 
Atlantic Ocean to the Mississippi River and from 
Canada to the northern boundaries of our Southern 
states. The arrangement is by families and each 
member is given a popular and scientific descrip- 
tion. Price, $2.00 


Principal Species of Wood; Their 
Characteristic Properties. By CHARLES 
HENRY SNow. No attempt is made to give exhaus- 
tive descriptions of species, but the author presents 
a mass of information designed for the use and in- 
struction of woodworkers, etc., in a popular style. 
A host of concise information is brought under each 
head, and the work isa valuable one. Price, $8.50. 

Studies of Trees in Winter. By ANNE 
OAKES HUNTINGTON A description of the decidu- 
ous trees of northeastern America with keys for 
their identification in winter. written in a bright, 
entertaining style, and containing a mass of valu- 
able information. Price, $2.26 





These books sent prepaid upon receipt of price indicated, by FORESTRY AND IRRIGA TION, 
510 Twelfth Street, N. W., Washington, D. C. 




















Important Books on Forestry and Irrigation for sale by FORESTRY AND IRRIGATION 


510 Twelfth Street, N. W., Washington, D. C. 


Trees of New England. By L. L. DAME 
and HENRY Brooks. ‘This book is a small volume 
which can be easily put in the pocket and carried 
in the woods, and at the sume time is the best guide 
to the identification of our New England trees of 
any of the smaller books yet published. Price, $1.50 


Trees of Northeastern America, (NEw- 
HALL.) A good general check list of the more im- 
portant trees of the northeastern United States. 

Price, $1.75 

Trees and Shrubs. By C.S.SarGEeNT. The 
most thorough and authoritative publication yet 
issued, and a standard work. The matter is issued 


in parts, of which there are three already published. 
Price, per part, $5.00 


Trees, Shrubs and Vines of the 
Northeastern United States. By H.E. 
PARKHURST. In this book the author describes the 
trees, shrubs, and vines of the northeastern United 
States in a popular way, the book being designed 
especially for persons who have never studied bot- 
any. To these it will appeal as a valuable guide to 
a& familiarity with the salient characteristics of 
trees, shrubs and vines. Price, $1.50 


DESCRIPTION OF PARTICULAR SPECIES 
AND LOCALITIES 


Adirondack Spruce, The. By Girrorp 
PincHoT. A study of the habits of an important 
lumber tree ; its rate of wood accretion per tree per 
acre, with conclusions drawn from this study as to 
the financial possibility of practical forestry in 
dealing with the species. Price, $1.00 


Mountains of California, The. By JoHN 
Muir. No other person is so well fitted to write of 
the mountains of California as John Muir, and the 
volume presented here describes not only the moun- 
tains themselves but the trees that clothe them and 
the wild life which they harbor. Price, $1.76 

White Pine, The. By GirrorD PINCHOT. 
The study of an important timber tree; its habits, 
rate of wood accretion per tree per acre, with con- 
clusions drawn as to the financial possibility of 
practical forestry in dealing with the species. 

Price, $1.00 

Our National Parks. By Joun Murr. If 
you want to learn about the glaciers, mountain 
peaks, canyons and great waterfalls of the West; 
of the habits of animals from the squirrel to the 
moose; plant life from the big trees to the wild 
flowers —in fact be brought face with nature's 
works, this is the book. Price, $1.75 


IMPORTATIONS 


Beautiful Rare Trees and Plants. By 
the EARL OF ANNESLEY. A description of some of 
the rarer English trees, shrubs and vines, illustrated 
copiously. Price, $18.00 

Forests of Upper India and Their 
Inhabitants. By THomMAs W. WEBBER. This 
volume is an account of the author’s life in India 
during the period shortly after 1857. it containsa 
vivid description of the country, its people, cus- 
toms, ete., with some deseription of its forests and 
timber wealth. Price, $5.00 

Important Philippine Woods. By Cap- 
tain GEORGE P. AHERN. This is the only authori- 
tative compilation of the more important woods of 
the Philippines, with copious illustrations, part of 
which are in color. Captain Ahern is the head of 
the Forestry Bureau of the Philippines. Price, $8.00 


BOOKS ON IRRIGATION AND DRAINAGE 


Irrigation in the United States. By F. 
H. NEWELL. The most authoritative and complete 
work on the subject which has yet been published, 
by the head of the Government's irrigation work. 

Price, $2.00 

Irrigation Farming. By L.M. Witcox. A 
newly revised edition of one of the standard works 
on irrigation. The principal chapters treat very 
fully of irrigation. its application, ete.,and the vol- 
ume is profusely illustrated. Cloth, $2.00 

Irrigation for Farm, Garden and 
Orchard. By HENRY STEWART. This work is 
offered to those American farmers and other culti- 
vators of the soil who, from painful experience, can 
readily appreciate the losses which result from the 
scarcity of water at critical periods, Price, $1.00 

Irrigation and Drainage. By F. H. Kina. 
While most of the existing books on these subjects 
have been written from engineering or legal stand- 
points, this one presents in a broad vet specific way 
the fundamental principles which underlie the 
methods of culture by irrigation and drainage. 

Price, $1.50 

Irrigation Institutions. By ELwoop 
MEAD. A discussion of the economic and legal 
questions created by the growth of irrigated agri- 
culture in the West. by the Chief of Irrigation and 
Drainage Investigations of the Department of Agri- 
culture. Price, $1 25 

Farm Drainage. By Junge FRENcH. The 
principles, process, and effects of draining land with 
stones, wood, ditch-plows, open ditches, and espec- 
ially with tiles: including tables of rainfall, evap- 
oration, filtration, excavation, capacity of pipes, 
cost and number to the acre. Price, $1.00 

Land Draining... By MANLY MILEs. A hand- 
book for farmers on the principles and practise of 
draining, giving the results of his extended experi- 
ence in laying tile drains. Price, $1.00 

Practical Farm Drainage—Why, 

ten, and How to Tile Drain. By 
C. G. Elliott The hook is aclear exposition of the 
methods of tile draining, with a discussion of the 

effects, and much valuable related matter. 
Price. $1.00 

Land of Little Rain, The. By Mrs. MARY 

AUsTIN. A nature book of the highest type. The 


volume is made up of a series of sketches of the 
human, animal, and plant life found in the region 
of the Mohave desert, Death Valley, and the Sierras, 
much of which the average person is likely~o con- 
sider almost devoid of living things. Price, $2.00 


IRRIGATION ENGINEERING AND CONSTRUC- 
TIVE WORK 


Design and Construction of Dams. 
By EDWARD WEGMANN. This volume includes an 
authoritative discussion of the constructive work 
involved and the principal forms of construction. 
Masonry, rock-fill and timber dams are discussed 
extensively. Price, $5.00 

Improvement of Rivers. By B. F. THomas 
and D. A. Watt. This volume isa treatise on the 
methods employed for improving streams for open 
navigation and for navigation by means of loeks 
and dams, Price, $6.50 

Irrigation Engineering. By HERsertM 
Wiison. This is the fourth edition of Mr. Wilson’s 
popular work, and the revision and enlargement 
which it has undergone, places it at the forefront of 
text books on the subject for American students. 

Price, $4.00 

Engineering for Land Drainage. By 
C. G. ELLIOTT. A manual for laying out and con- 
structing drains for the improvement of agricul- 
tural lands. Price, $1.50 

Reservoirs for Irrigation, Water- 
power, and Domestic Water-sup- 
Ply. By James Dix SCHUYLER. An account of 
various types of dams and the methodsand plans of 
their construction, together with a discussion of the 
available water-supply for irrigation in various sec- 
tions of arid America, distribution, application, and 
use of water; the rainfall, runoff, and evaporation 
from reservoirs, and effect of silt, etc. Price, $5.00 

Water Supply Engineering. By A. 
PRESCOTT FOLWELL. A treatise on the designing, 
construction and maintenance of water-supply sys- 
tems, both city and irrigation. Price, $4.00 

Water Power. By JoserH P. FRIZELL. An 
outline of the development and application of the 
energy of flowing water. Price, $5.00 


These books sent prepaid upon receipt of price indicated, by FORESTRY AND IRRIGATION 
510 Twelfth Street, N. W., Washington, D. C 











TROPICAL FORESTRY AND HORTICULTURE 


Reports and working plans for estates in Southern Florida, Bahamas, 
Cuba, Isle of Pines, Porto Rico, and neighboring regions ... . 

















The Pomelo, or Grape Fruit, the Favorite ot all Breaktast Fruits, tor which the 
southernmost part of the Peninsula of Florida is famous. For the produc- 
tion of this profitable fruit this region has no rival Se ater ae ne 





Tropical forest lands bought and sold. Villa sites and grove land 
for sale in Biscayne Bay region. Write for prospectus. Address 


JOUN GIFFORD, Princeton, N. J., or Cocoanut Grove Dade Co., Fla. 
































AMERICAN WOODS 


By Romevn B. Hough, B.A. 


A publication unique in its illustrations, in that they are actual specimens instead 
of pictures, giving literally ‘‘sermons in trees’’ 





A VOLUME OF THE “AMERICAN WOODS” DISPLAYED 


ACH page contains three paper-thin sections of actual wood—tranverse, radial, and 
tangential—and as these are nearly transparent, they show clearly the structure. 
They are mounted on strong bristol board, which bears the accurate scientific and 
popular names of each specimen shown, together with the common name in German, 
French, and Spanish. 
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The pages on which the 


% 

Invaluable for specimens of wood are mounted Of great use to ; 

BOTANISTS 2 are separate, to facilitate ex- SCHOOLS 

Ryton pega ¢ amination and comparison one png $ 

ce ~ ( 

FORESTERS ; with another, and in order that LIBRARIES and s 

ARCHITECTS § they may be vsed in direct PRIVATE 
BUILDERS ¢ connection with the text which COLLECTIONS 
2 accompanies each volume. on Www 





Ten parts of this great work have been issued and are ready for delivery; others 
will follow at the rate of one or two parts per year. Each part contains at least three 
specimens each of 25 species, with illustrated text. 


The following are the net prices per part: 
Green or brown cloth, imitation morocco, $5.00. Half-morocco, $7.50 


Address; FORESTRY AND IRRIGATION 


510 Twelfth Street, N. W., Washington, D. C. 








In writing advertisers kindly mention FoRESTRY AND IRRIGATION 




















American Forest Congress 


Orders should be accompanied by remittance, and may be 


sent to 


The Proceedings 


OF THE 


held at Washington, D. C., have 


been published in book form 


This volume contains in full the 
sixty notable addresses and papers 
delivered at the several sessions of 
the Congress, including those by 
President Roosevelt, Secretary 
Wilson, and Mr. J. J. Jusserand 
the French Ambassador; also a 
list of the delegates who were 
present, and the text of the reso- 
lutions adopted. 


Altogether it forms the most 
comprehensive and authoritative 
publication on the subject of 
forestry that has yet been issued 
in the United States. 


The price of the book is $1.00 PosTpaIp. 


American Forestry Association 


510 Twelfth St., N. W., Washington, D. C. 
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H. M. SUTER, Editor 
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JULY, 1906. 


NEWS AND NOTES 


Of the Northern New 
York Forestry Associa- 
tion recently organized 
the Paper Mill has the following to 
say: 

“There is considerable interest 
throughout this section in the new as- 
sociation just formed for promotion 
of common-sense methods in forest cul- 
ture in the Empire State. It will be re- 
membered that many members of the 
trade are interested in this association. 


“That the efforts of the new organ- 
ization will be intelligently directed 
and will result in much good for the 
important object involved is apparent 
at a glance. The men interested are 
among the leaders in the section’s ac- 
tivities, and they will see to it that 
everything possible is done to help the 
people toward the right point of view 
in this matter. 


“The plan of campaign is not fully 
mapped out as yet, but it is understood 
that one portion of the plan in consid- 
eration is to disseminate literature 
compiling from the highest sources 
facts and figures to prove that the Eu- 
ropean system of forest culture, which 
permits the securing of no inconsider- 


New 
Forestry 
Association 


able revenue through the judicious 
cutting of ripened timber, is better 
than the present ‘let-alone’ policy 
which doesn’t do the State or anybody 


any good. The idea of allowing the 
forest to wallow in its own decay, 
without the right to take a single stick 
of timber therefrom, is an antiquated 
one, a fact which is better realized in 


Northern New York than in some 
other sections of the Empire State. 
“Tt must not be assumed, however, 
that the newly formed association for 
one moment stands for the wholesale 
destruction of the forest. Its mem- 
bers are not so foolish. Time was, a 
generation or so ago, when members 
of the trade as well as lumbermen, 
grown reckless through the accus- 
tomed sight of much profusion, were 
wasteful in their methods, though the 
brunt of these practices must be laid 
far more at the doors of lumbermen 
than of the trade. Certain operators 
were accustomed, after the first and 
second cuttings, which weeded out - 
about everything worth while, to burn 
the denuded tracts over and leave of 
them only blackened wastes. There 
has not been the semblance of these 
practices among the trade in many 





302 FORESTRY AND IRRIGATION July 


years, though certain lumbermen are 
still sinners in this regard. 

“Now this new association, to which 
belong many members of the trade 
and many enlightened lumbermen, in- 
tends to war upon these nractices just 
as much as it -does upon the foolish 
‘let-alone’ policy. What the members 
of this organization desire is to insti- 
tute in Northern New York.a system 
of forest preservation and culture in 
line with common sensee. In search- 
ing for such a system their eyes fall 
naturally upon the forests, splendid as- 
sets under governmental protection, as 
in Austria and Germany. The associa- 
tion, too, is in strict sympathy with the 
efforts along lines that are being made 
by the Government. 

“The trade’s attitude in the matter 
of timber cutting has for years been 
along the line of retrenchment and the 
conservation and replanting of denud- 
ed wastes. The act of the Remington- 
Martin Company, of Norfolk and 
Watertown, in buying a great tract 
upon which forest culture is to pro- 
ceed annually, years to pass before any 
cutting is done, is a fair sample of how 
the mill owneers of this section feel 
about it. 

The Northern New York Forestry 
Association, whose principal office is 
at Watertown, was incorporated June 
29, to spread sound information in re- 
lation to the protection of the forests 
and the cultivation of forests on waste 
lands throughout Northern New 
York. The directors are: O. B. Tap- 
pan, of Potsdam; G. H. P. Gould, of 
Lyon Falls; W. B. Van Allen and W. 
O. Ball, of Carthage; D. C. Middle- 
ton, Joseph Atwell, W. W. Conde and 
Elon R. Brown, of Watertown; C. O. 
Roberts, of Philadelphia; T. B. Bas- 
selin, of Croghan; Thomas Spratt, of 
Ogdensburg, and L. P. Hale, of Can- 
ton. 


That many newspaper 
proprietors are not alive 
to the danger _ that 
threatens them in the shape of a scant 
supply of paper or already exorbitant 
and increasing prices for that material 


Forests and 
Paper Supplies 





was the substance of a statement made 
recently by Lord Northcliffe (Sir Al- 
fred Harmsworth), who arrived on 
the Kaiser Wilhelm der Grosse, of 
of the North German line, as reported 
by the Paper Trade. Lord Northcliffe 
also said that through having acquired 
a large tract of forest land in New- 
foundland he would be able to protect 
not only his own large interests but 
those of a dozen of the largest news- 
papers in the United States as well. 
He is the proprietor of 58 newspapers 
and periodicals. 

He said: “Broadly speaking, I con- 
sider that newspaper owners, as a rule, 
have not sufficiently considered the 
great difficulties that lie ahead of them 
in securing their paper supplies. 


“My eves were opened to the situa- 
tion at the time of the Boer War, 
when the price of paper rose univer- 
sally. From that moment I made up 
my mind that my business should be- 
come independent of paper shortages, 
whether real or promoted by trusts, 
and I have been fortunate enough to 
secure from the Government of New- 
foundland a vast concession of forest 
land, sufficient, I believe, to protect 
not only my-own business, but a dozen 
other of the largest businesses in the 
United States, a concession which will, 
I believe, also bring added prosperity 
to that wonderful colony.” 


The Forest, Fish and 
Game Commission’s re- 
cent trip through the 
Adirondacks was most encouraging to 
Senator Jotham P. Allds and his asso- 
ciates, both as to the state of things in 
Adirondack Park and the progress 
made in scientific forestry on certain 
of the State tracts. Colonel Fox’s pol- 
icv of encouraging reforestation by 
transplanting young trees and by 
planting seed is proving more and 
more of a success as time goes on. The 
work accomplished by the State’s ex- 
periments in the past five years has 
been remarkabiy successful. 

The first plantation under the direc- 
tion of the State was on Timothyberg 
Mountain, in the Catskills, in 1got. 


New York 
Forestry 
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Scotch and white pine and Norway 
spruce were planted in groves at the 
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set out along the rai!road leading from 
Lake Clear to Saranac Lake. 





foot and top and in rows vp the side Four miles from Paul Smith's is lo- 

; of the mountain. At present these cated the fourth plantation. Ninety- 
») 7 trees are four feet high. When set eight per cent. of the trees set are 
out thev were but a foot high. erowing rapidly. Last fall thet 

The next plantation was started in plantation was made on the property 

1992, 250,090 trees being set out near f the State hospital at Raybrook and 

J. B. LIPPINCOTT 
In whose resignation the United States Reclamation Service has lost the 
services of a splendid engineer. 

Lake Clear Junction in the Adiron- still another was established near 


The work of the forestry de- 


dacks. The trees included consider- Placid. 
: able Norway spruce, Scotch pine, fir partment this spring, under the super- 
all and larch. The average growth of vision of Abraham Knechtel, has been 


confined to additions to the plantations 
made and in testing tree seeds. The 
forestry department reports that seeds 


these trees last year was eighteen 
inches, some growing fully two feet. 
In the same year 250,000 trees were 
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planted last fail indicate by their de- 
velopment that this method of refor- 
estation is a success. 

The State owns three nurseries. 
One is at Saranac Inn Station, an- 
other as Wawbeek and the third at 
Axton. 

There are several private planta- 
tions in the Adirondacks. One of 
these, at Northville, is owned by Jas. 
S. Cole and the Saranac Inn Associa- 
tion owns another. The Delaware and 
Hudson Company has an experimental 
nursey at Wolf Pond. 


According to Mr. Her- 
About the VW : hot 
Geuan tree | ttt J. Webber, chief 

of the plant-breeding 
laboratory of the U. S. Department of 
Agriculture, cotton planters in the 
United States need have no fear that 
the tree discovered by J. R. Spence, of 
Deesee, India, is going to put them out 
of business. He says the new cotton 
tree recurs as often as Christmas, and 
with a proportionate amount of noise. 

Speaking of this latest “discovery,” 
Mr. Webber says: “So far as this 
country is concerned, the Spence tree 
is not worth 5 cents. In my opinion, 
the whole thing is a farce. Whatever 
value, if any, the tree may possess, will 
be a purely local one, and of absolutely 
no commercial value to people outside 
of India. 

“Trees of that kind are always be- 
ing discovered. The last was in Aus- 
tralia, and one was also recently found 
in India; neither of which, however. 
revolutionized the cotton-growing in- 
dustry. 

“For seven or eight years the de- 
partment has been making experi- 
ments with cotton trees, and none of 
them has amounted to anything. The 
trees will not stand the severe climate 
in this country and always freeze. I 
have seen them grow as high as this 
room, but never have they put forth a 
single boll. 

“We have tried hybrydizing these 
foreign trees with out native plants, 
thinking that in this way we might 
secure a plant that did not require so 
long a time to reach the blooming age, 





July 


but all of the efforts have been un- 
availing. 

“It takes two years to bring a cot- 
ton plant to the period when it will 
bear, and several more to make it a 
paying investment. Consequently, a 
tree from a tropical country stands 
no chance here. The only successful 
result that has attended our endeavors 
along this line of breeding is to have 
increased the length of the plant's 
staple. 

“Our agent in India has secured 
some of the seed from this new tree 
of Spence’s, and we shall make ex- 
periment with them. I am not at all 
optimistic of the outcome. 

“These wonderful stories about the 
crops to be raised from these so-called 
new trees, are always based upon the 
growth of one or two trees, and are 
generally sent out in advance of some 
business scheme. 

“It has been so time and again, and 
wil probably confinue so long as cot- 
ton is grown. 


The removal of the prin- 
cipal offices of the Re- 
clamation Service from 
the Hooe Building to the Munsey 
Building in Washington marks the 
termination of the period of infancy 
of the Reclamation Service and its 
separation from -the parent body, the 
Geological Survey. 

On the passage of the Reclamation 
Act on June 17, 1902, the Reclamation 
Service was organized by the Secre- 
tary of the Interior as a part of the 
Hydrographic Branch of the Geo- 
logical Survey, as the work to be per- 
formed was a natural outgrowth of the 
investigations which had been carried 
on for many years by that bureau. 
The principal engineers connected 
with this work formed the nucleus of 
the new organization, and other men 
were obtained from time to time as 
needed, from the eligible list of the 
Civil Service Commission. 

On the fourth anniversary of the 
formation of the Reclamation Service 
it has definitely broken away by mov- 
ing into new quarters. During these 
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fours the organization has increased 
from less than a dozen men to over 
four hundred engineers and assistants, 
carrying on work throughout widely 
scattered localities in the arid West. 
Contracts have been let and work is 
under way involving the expenditure 
of upwards of $25,000,000, and other 
contracts are being prepared which 
will necessitate the expenditure in all 
of nearly $40,000,000. There are now 
working for the contractors nearly 
10,000 men, and the Reclamation 
Service has working directly for it 
over 2,000 men, including day labor- 
ers and mechanics. The monthly ex- 
penditures aggregate about $1,000,- 
000, having gradually increased until 
they are now practically at the maxi- 
mum. It is not probable that there 
will be further expansion, but, on the 
contrary, a considerable consolidation 
and reduction of force as the larger 
works are completed. 

The rapid growth of the Reclama- 
tion Service is indicated by the annual 
expenditures. For the fiscal year end- 
ing June 30, 1993, these were a little 
over half a million dollars; for 1904, 
one and one-half millions; for 1905, 
three and three-quarter millions; and 
for the year ending June 30, 1906, 
very nearly eight millions, the greater 
part of this amount being expended 
during the months of May and June, 
when the expenditures reached over a 
million dollars each. 


The Secretary of the In- 
terior has adjusted the 
allotments of the recla- 
mation fund in accordance with recent 
estimates from the General Land Of- 
fice as to the probable amount of this 
fund during the next two years. The 
fundamental principle has been to allot 
the fund to the projects where the 
work is now furthest advanced and 
where returns to the fund may be ex- 
pected in the near future. 

The surveys and examinations al- 
ready made show that at least $100,- 
000,000 could be used to advantage 
in various parts of the arid West. The 
total fund which will be available 


Allotment 
of Funds 


from the proceeds of public lands for 
the years 1901-8 is est.mated by the 
General Land Office to be a little over 
$41,000,000. In order, therefore, to 
continue the work, it is necessary that 
this money, or as much of it as pos- 
sible, be invested in works which will 
begin to yield returns to the fund at 
the earliest possib'e date, so that the 
money may be used over again as soon 
as possible for the construction of 
other works. 

In several of the projects a num- 
ber of years must elapse before the 
works will be completed. Such pro- 
jects will not be revenve producing 
for some years. On the other hand, 
in Nevada the work has advanced to a 
point- where upwards of 50,000 acres 
are already under irrigation and rev- 
enue may bee expected soon from this 
area. Other projects are nearing com- 
pletion and every possible effort is be- 
ing made to finish these so that they 
may begin to repay the cost. 


Reclamation (regon leads in the 

Work in Government work of 

Oregon 2 ; ; 
reclamation, both in the 


amount of money contributed to the 
reclamation fund through the disposal 
of public lands in that State, and 
through the amount of money set 
aside for the construction of works 
within its borders. 

It also leads in the difficulties en- 
countered in getting the work started. 
Although the natural advantages of 
the State are great and appear at- 
tractive on first sight, yet it has re- 
quired more time and energy to find 
feasible reclamation projects than 
elsewhere. This is due to a number 
of conditions, such as legal complica- 
tions, the lack of transportation facili- 
ties, and the ownership of land in 
large bodies by cattle companies and 
syndicates who have acquired vast 
tracts under the Federal Land laws. 

Immediately after the passage of 
Reclamation Act on June 17, 1902, in- 
vestigations were begun throughout 
the State. Public meetings were held 
by interested citizens and a large num- 
ber of schemes suggested. One after 
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another these were found to be im- 
practicable from lack of dependable 
water supply, or were tied up in com- 
plications of vested rights to water, or 
entagled with large land grants. Dis- 
appointment followed most of the at- 
tempts, but finally ovt of the large 
number of projects examined the Sec- 
retary of the Interior was able to de- 
clare feasible the Klamath project in 
the southern part of the State on the 
border of California, and the Umatill: 
project in the northeastern part of the 
State. 

For the Klamath project the Secre- 
tarv of the Interior set aside the sum 
of $4,409,000, of which $2,000,009 are 
now available and are being used, the 
remainder, $2,400,000, to ke used in 
the future. 

For the Umatilla project $1,099,900 
have been set aside and contracts are 
being let for the expenditure of that 
sum. This is the first unit of the pro- 
posed John Day project taking water 
from the river of that name and carry- 
ing it across the Blue Mountains to 
the fertile slopes south of Columbia 
River. This project will cost upwards 
of $10,000,000 and will require many 
years for completion. The first part, 
however, near Umatilla River can be 
carried out within a relatively short 
time. 
Funds f-r 


Klamath 
Project 


The Secretary of the In- 
terior has transferred 
another million doilars 
to the reclamation fund for the Kla- 
math project, making $2,000,000 now 
immediately available for construction. 
There has already been set aside the 
sum of $4,400,000 for this project, of 
which the above stated $2,000,000 is 
now being expended. 

The greater part of this will be 
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spent in Oregon, a sinall portion of ir- 
rigable land being across the line in 
the State of California. Work is be- 
ing energetically pushed on the con- 
struction of the outlet tunnel from 
Klamath Lake. Two lines of railroad 
are being built from points in Cali- 
fornia to the irrigated region in the 
t lamath project. 


There is some rejoicing 
and much _ sorrowing 
among the farmers un- 
der the first forty-five miles of the in- 
terstate canal, North Platt project. 
The cavse of this paradoxical situation 
is that the month of June saw the com- 
pletion of this section of the great 
ditch, the successful passage of water 
to the end of the constructed canal and 
its delivery for irrigation purposes, 
and that like the foolish virgins a large 
nember of settlers were not ready for 
it. 

On June 17th the water in the canal 
had reached a point at about the 41st 
mile, and on June 13th it had reached 
the end of the 45th mile. The Whalen 
alls Canal Company is drawing at all 
their head-gates a maximum of about 
five cubic feet per second, with an 
average of probably not to exceed 
three cubic feet per second. There has 
been coming into the headgate a max- 
imum of about 150 and a minimum of 
about 30 cubic feet per second. 

Some 1,200 acres of land are in crop 
and have been irrigated from the 
canal; the balance of the 20,000 acres 
is not prepared to receive it. The lat- 
eral systems under the Whalen Falls 
Canal, and through which water is to 
be taken from the Government canal, 
are not built, with the exceeption of 
one at the 25th mile, which was 
opened about the middle of June. 


Joy and 
Sorrow 
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Congress Gives One Million Dollars for Present Fiscal Year 


THE rapid and substantial growth 
of the United States Forest Serv- 
ice is clearly set forth in that portion 
of the Agricultural Appropriation Bill 
for 1906-1907 which provides for its 
administration. One million dollars is 
the total amount appropriated, and is 
a striking testimonial to the adminis- 
trative ability of the Forester, Mr. Gif- 
ford Pinchot, as well as to a keener 
appreciation by Congress of the im- 
portance of forestry to the nation. The 
text of the bill as relating to forestry 
is as follows: 

Salaries, Forest Service: One For- 
ester, who shall be chief of Bureau, 
three thousand five hundred dollars; 
two clerks class four, three thousand 
six hundred dollars; four clerks class 
three six thousand four hundred 
dollars; three clerks class two, four 
thousand two hundred dollars; five 
clerks class one, six thousand dollars; 
seven clerks at one thousand one hun- 
dred dollars each, seven thousand 
seven hundred dollars; nine clerks, at 
one thousand dollars each, nine thou- 
sand dollars; nine clerks, at nine hun- 
dred dollars each, eight thousand one 
hundred dollars; nineteen clerks, at 

-eight hundred dollars each, fifteen 
thousand two hundred dollars; twenty 
clerks, at seven hundred dollars each, 
fourteen thousand dollars; thirteen 
clerks, at six hundred dollars each, 
seven thousand eight hundred dollars ; 
one draftsman, one thousand eight 
hundred dollars; two draftsmen, at 
one thousand four hundred dollars 
each, two thousand eight hundred dol- 
lars; two draftsmen, at one thousand 
two hundred dollars each, two thou- 
sand four hundred dollars; four 
raftsmen, at one thousand dollars 
each, four thousand dollars ; one artist, 
one thousand dollars; one photogra- 
pher, one thousand four hundred dol- 
lars; one photographer, one thousand 
two hundred dollars; one photogra- 
pher, one thousand dollars; two mes- 


sengers, at seven hundred and twenty 
dollars each, one thousand four hun- 
dred and forty dollars; three messen- 
gers, at seven hundred dollars each, 
two thousand one hundred dollars; 
three messengers, at six hundred dol- 
lars each, one thousand eight hundred 
dollars ; three messengers, at four hun- 
dred dollars each, one thousand two 
hundred dollars; one carpenter, one 
thousand dollars ; one carpenter; seven 
hundred and twenty dollars; three 
watchmen, at seven hundred dollars 
each, two thousand one hundred dol- 
lars; one electrician, seven hundred 
dollars ; one skilled laborer, seven hun- 
dred dollars; in all, one hundred and 
twelve thousand eight hundred and 
sixty dollars. 

General Expenses, Forest Service: 
To enable the Secretary of Agriculture 
to experiment and to make and con- 
tinue investigations and report on for- 
estry, forest reserves, forest fires, and 
lumbering; to advise the owners of 
woodlands as to the proper care of 
the same; to investigate and_ test 
American timber and timber trees, and 
their uses, and methods for the pre- 
servative treatment of timber; to seek, 
through investigations and the plant- 
ing of native and foreign species, suit- 
able trees for the treeless regions; to 
erect necessary buildings: Provided, 
That the cost of any building erected 
shall not exceed one thousand dollars; 
for all expenses necessary to protect, 
administer, improve, and extend the 
national forest reserves, and officials 
of the forest service designated by the 
Secretary of Agriculture shall, in all 
ways that are practicable, aid in the en- 
forcement of the laws of the States or 
Territories with regard to stock, for 
the prevention and extinguishment of 
forest fires, and for the protection of 
fish and game. 

That the forest-reserve special fund 
provided for in section five of the Act 
approved February first, nineteen hun- 
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dred and five, entitled “An Act provid- 
ing for the transfer of forest reserves 
from the Department of the Interior to 
the Department of Agriculture,” shall 
continue until otherwise provided by 
law; but after June thirtieth, nineteen 
hundred and eight, it shall not be ex- 
pended except in accordance with spe- 
cific estimates of expenditures to be 
made from said fund for the succeed- 
ing fiscal year, to be submitted by the 
Secretary of Agriculture with the esti- 
mates of appropriation in the annual 
Book of Estimates. 

That ten per centum of all money 
received from each forest reserve dur- 
ing any fiscal year, including the year 
ending June thirtieth, nineteen hun- 
dred and six, shall be paid at the end 
thereof by the Secretary of the Treas- 
ury to the State or Territory in which 
said reserve is situated, to be expended 
as the State or Territorial legislature 
may prescribe for the benefit of the 
public schools and public roads of the 
county or counties in which the forest 
reserve is situated: Provided, That 
when any forest reserve is in more 
than one State or Territory or county 
the distributive share to each from the 
proceeds of said reserve shall be pro- 
portional to its area therein: And pro- 
vided further, That there shall not be 
paid to any State or Territory for any 
county an amount equal to more than 
forty per centum of the total income of 
such county from all other sources. 

For ascertaining the natural condi- 
tions upon and for utilizing the na- 
tional forest reserves; and the Secre- 
tary of Agriculture may, in his discre- 
e tion, permit timber and other forest 
products cut or removed from the for- 
est reserves of the United States, ex- 
cept the Black Hills Forest Reserve in 
South Dakota, to be exported from the 
State, Territory, or the district of 
Alaska, in which said reserves are re- 
spectively situated: Provided, That 
the exportation of dead and insect-in- 
fested timber only from said Black 
Hills Forest Reserve shall be allowed 
until such time as the Forester shall 
certify that the ravages of the de- 
structive insects in said reserve are 
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practically checked, but in no case 
after July first, nineteen hundred and 
eight ; and hereafter sales of timber on 
forest reserves in the State of Califor- 
nia shall in every respect conform to 
the law governing such sales in other 
States, as set forth in the Act of June 
sixth, nineteen hundred (Thirty-first 
Statutesat Large, page six hundred and 
sixty-one) ; and hereafter all moneys 
received as deposits to secure the pur- 
chase price on the sale of any products 
or the use of any land or resources of 
the forest reserves shall be covered 
into Treasury in the manner provided 
by section five of the Act of Congress 
approved February first, nineteen hun- 
dred and five, entitled “An Act provid- 
ing for the transfer of forest reserves 
from the Department of the Interior 
to the Department of Agriculture,” 
and the fund created by that Act shall 
be available, as the Secretary of Agri- 
culture may direct, to make refunds to 
depositors of money heretofore or 
hereafter deposited by them in excess 
of amounts actually due to the United 
States; and hereafter all moneys re- 
ceived as contributions toward coop- 
erative work in forest investigations 
shall be covered into the Treasury and 
shall constitute a special fund, which is 
hereby appropriated and made avail- 
able until expended, as the Secretary 
of Agriculture may direct, for the pay- 
ment of the expenses of said investiga- 
tions by the Forest Service and for re- 
funds to the contributors of amounts 
heretofore or hereafter paid in by them 
in excess of their share of the cost of 
said investigations, for the employ- 
ment of fiscal and other agents, clerks, 
assistants, and other labor required in 
practical forestry, in the administra- 
tion of forest reserves, and in conduct- 
ing experiments and investigations in 
the city of Washington and elsewhere, 
and he may dispose of photographic 
prints (including bromide enlarge- 
ments), lantern slides, transparencies, 
blue prints, and forest maps at cost 
and ten per centum additional, and 
condemned property or materials un- 
der his charge in the same manner as 
provided by law for other bureaus ; for 
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collating, digesting, reporting, illus- 
trating, and printing the results of 
such experiments and investigations ; 
and for the purchase of all necessary 
supplies, apparatus, office fixtures, law 
books to an amount not exceeding five 
hundred dollars; for freight, express, 
telegraph, telephone charges, electric 
light and power, fuel, gas, ice, wash- 
ing towels, and traveling and other 
necessary expenses, eight hundred and 
eighty-seven thousand one hundred 
and forty dollars of which sum not to 
exceed thirty-five thousand may be 
used for rent. And the employes 
of the Forest Service outside of 
the city of Washington may, in 
the discretion of the Secretary of 
Agriculture, without additional ex- 
pense to the Government, be granted 
leave of absence not to exceed fifteen 
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days in any one year, which leave may, 
in exceptional and meritorious cases 
which such an employe is ill, be ex- 
tended, in the discretion of the Secre- 
tary of Agriculture, not to exceed fif- 
teen days additional in any one year. 

Total for Forest Service, one million 
dollars. 

In the emergency appropriation for 
the Bureau of Animal Industry there 
was the following provision : 

For Forest Service: For the erec- 
tion of a wire fence and necessary 
sheds on the Wichita Forest and Game 
Preserve, to provide a range for a buf- 
falo herd presented by the New York 
Zoological Society, and to provide for 
the maintenance of said herd, fifteen 
thousand dollars, of which sum not to 
exceed five hundred dollars shall be 
expended in buildings. 


SIZE OF IRRIGATED FARMS 


Amount of Land Needed in Northwest to 
Make it Profitable to Average Small Owner 


BY 


PROF. F. B. LINFIELD 


Director Montana Experiment Station. 


"THE question has been asked: What 

area of land under the irrigation 
ditches constructed by the Reclama- 
tion Service should be considered as 
the farm unit? This question involves 


yet others. What is the purpose of 
the Government in undertaking this 
reclamation work? What class of peo- 
ple does it aim to help? I think all will 
agree that the man of large means and 
large capacity should not have first 
consideration, but rather the man of 
small means and capacity. The wage 
earners and laborers rather, than the 
employer of labor. The aim of the 
Government should be to make it pos- 
sible for the man of small means to 
build himself a home in a healthy at- 
mosphere where the social and educa- 
tional advantages are such as to de- 
velop the best type of citizenship. 


Next, what area of land under irri- 
gation will support a man and his 
family in comfort and also provide 
means for using educational oppor- 
tunities for his family? The first part 
of this question can be answered only 
by asking another. What is the aver- 
age yearly income of the average 
working man? While wages are good 
in Montana, probably $500 to $600 per 
year will be an outside wage obtained 
by the average laborer in the country 
towns. From this, house rent and all 
living expenses have to be paid. Now 
what will 40 acres of irrigated land 
return under careful, thorough and 
intelligent management? To be equal 
to the wage proposition it should pro- 
vide equal or better wages, interest 
on the investment, and keep or main- 
tenance of farm machinery and horses. 
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Something on interest and wages will 
be returned by the home being pro- 
vided on the farm, and besides much 
of the fruit, all the vegetables and 
the wheat for flour may be grown on 
the farm and obtained without any 
cash outlay. The same is true for the 
poultry and the eggs, and for the 
milk, cream and butter needed. With 
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five miles from Bozeman, last fall 
threshed 75 bushels of wheat per acre 
from a 70 acre field and sold the crop 
for $45 per acre; $10 per acre would 
pay very well for the labor and ex- 
pense of growing and harvesting the 
crop. Thus the gross return from 40 
acres would be $1,800, and the net re- 
turn $1,200. One hundred bushels of 


Prof. F. B. Linfield, Director Montana Experiment 
Station, Bozeman, Montana. 


the saving in rent and on the living 
grown on the farm, fully half a labor- 
‘ng man’s expense is produced direct- 
ly from the farm with but little or no 
cash outlay. 

But what will a 40 acre tract under 


irrigation produce? A few illustra- 
tions will perhaps best answer the 
question. George Allen, living some 


oats per acre is a common crop for 
the good farmer. At I cent a pound, 
this means $35 per acre. If we again 
allow $10 per acre for expense, it 
would give $1,200 as a gross return, 
and $800 as the net return from 40 
acres of ground. 

In the Yellowstone valley five to 
six tons of alfalfa hay per acre is a 
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common crop. At $4 per ton this is 
$20 to $24 per acre; $8 per acre will 
be a large price for producing and 
handling this crop. At six tons per 
acre, this would give a gross return 
of $560 from 40 acres of land. 

If this alfalfa hay was fed to stock, 
particularly to dairy cows, these re- 
turns could be nearly doubled. 

The writer has pastured two milk 
cows on one acre of ground and ob- 
tained 200 pounds of butter fat. At 20 
cents per pound, this returns $10 per 
acre, or $1,600 from 40 acres. The 
above crops can be produced. for a 
minimum outlay of labor. A man and 
a team could do practically all the 
work. In the above illustrations the 
returns from but one crop were con- 
sidered, but a combination of many of 
the crops mentioned would be the 
ideal farm practice. If livestock 
were handled this would spread the 
work over the year and the returns 
on these variety crops will be in pro- 
portion of the acreage of each, and 


would give the maximum return of 
from $800 to $1,600 per year from the 
40 acres, in addition to providing a 
home and many of the living expenses. 

In the above estimate none of the 
crops expensive to raise have been 


considered. Potatoes, sugar beets, 
garden truck and fruit of all kinds 
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call for larger outlay of labor, but 
they are correspondingly larger pro- 
ducers and give greater returns per 
acre. 

Something in these kinds of crops 
should be grown. However, the ex- 
tent of these crops that might be 
grown will be determined by the time 
available for properly caring for them. 
To vield the largest returns, the work 
of the farm should be so planned as 
to afford profitable employment the 
vear around. The farmer on 40 acres 
has to be a manufacturer, a concentra- 
tor of farm products as well as a 
producer of raw material. When prop- 
erly managed, this will bring not alone 
income, but larger profits. 

I have known many families in the 
East raised on a farm of 50 acres with 
comfort, with sturdy bodies and vigor- 
ous, active minds. From 20 acres of 
Montana’s irrigated land I have seen 
more grain and hay produced than on 
many of the best of these 50 acres 
farms. Forty acres is enough. Right- 
ly farmed, it will give any man a com- 
fortable living. It will give to every 
man a neighbor at his door. It will 
give to the country resident all the 
advantages of the urban resident 
without his disadvantage. It will bring 
to the rural home the best social, edu- 
cational and religious advantages. 


PARANG AND COGONALES IN THE 
PHILIPPINES 


BY 


WILLIAM M. MAULE 


Forester, Philippine Bureau of Forestry. 


ROM earliest times man, through 
various motives, has wrought 
havoc with the forest. The natural 
outlines and distribution of forest 
areas are determined largely by geo- 
graphical location and the physio- 
graphical features, or, in short, the 
factors which determine climate. Ev- 
erywhere we find these outlines more 
or less modified by artificial influences. 


There is little doubt but the greater 
portion of the grass areas and semi- 
open “parang” lands characteristic of 
many portions of the Philippine archi- 
pelago are due to the fixed custom of 
indiscriminately clearing and burning 
for purposes of temporary planting or 
for the chase. 

The open character of certain forest 
areas leads one to believe that the geo- 
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logical formation interferes with tree 
growth. Such areas, however, are 
small and unimportant when com- 
pared with those whose open condition 
we attribute to the interference of 
man. 

TYPES. 


According to cover, we may readily 
distinguish three types of public lands 
whose formation has been effected by 
artificial means and is, therefore, in- 
constant. 


These are: Closed forest, 
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forested, but subsequently cleared, 
planted, and are now abandoned and 
reverting back to forest cover. 

The first tree species to appear are 
usually of little value as timber pro- 
ducers, but, as we shall see later, serve 
their purposes well as fosters. 

“Cogonales” may be called an early 
“parang” stage. They are lands free 
at first of tree growth and heavily set 
with “cogon” (/mperata arundinacea), 
a perennial grass from three to five 











Parang. 


semi-open or “parang” and open grass 
lands or “cogonales.” 

This paper will not attempt to deal 
with the first type, but will briefly con- 
sider the more open lands. 

Vidal, who was the first to adopt the 
Tagal word “parang” as a technical 
term, defines it as “land covered with 
brushwood and invading species which 
have substituted the original foresi 
species.” These areas in general rep- 
resent tracts which were originally 


feet high. The relative proportion of 
these areas is quite variable. In cer- 
tain provinces the open lands are in- 
significant, while in others they may 
occupy as much as 30 per cent. of the 
total area. Having been selected pri- 
marily for the growing of crops, such 
soils represent the most fertile portion 
of the non-cultivated areas, and, as a 
rule, occupy the low rolling foothills 
adjacent to the cultivated plains. which 
they separate from the upland forests. 
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BAMAGE. 


At the present time, the greatest 
damage wrought to our Philippine for- 
rests is the making of clearings, and 
especially those of a transitory nature. 
The natives are well aware of the fer- 
tility of cleared and burned forest 
areas, and do not hesitate to sacrifice 
a good stand for the mere purpose of 
growing one or two crops of cereals, 
In some instances a portion of the tim- 
ber is utilized, but the general rule is 
to cut and burn. 

Tranistory clearings are those usu- 
ally planted with cereals or other an- 
nuals, and are held at the most but 
two or three seasons, when they are 
abandoned to nature and new areas se- 
lected. In this manner, the open lands 
increase year by year to join the “co- 
gonales.” 

On the other hand, where soil and 
climate are favorable, we find clearings 
made with a view of permanency, 
where the lands are cultivated and 
planted to permanent crops, such as 
cocoanuts, abaca, rubber, etc., thereby 
adding to the wealth of the commun- 
ity. Such clearings are justifiable. 

Inasmuch as we find the temporary 
clearings more wasteful than those 
held permanently, so are we able to 
distinguish two classes of people mak- 
ing them. The former comprise a less 
law-abiding class, whose habits are 
semi-nomadic, while the latter are 
more frugal and industrious. 


SEASON OF MAKING. 


As may be inferred, the making of 
clearings is not especially difficult, 
when advantage is taken of the dry 


season, usually during February, 
March, April, and May, at which pe- 
riod the newly felled timber rapidly 
becomes dry and burns with ease. 

Planting is done early in June, at 
which season the growth of crops is 
favored by copious rains, which con- 
tinue until September. The planter 
usually erects a small house on his 
claim, where he bides the time and 
watches the crop until harvest, after 
which he retires to an adjoining bar- 
rio. 


FORESTRY AND IRRIGATION 313 


On the advent of the following sea- 
son, only a small portion of former 
claims are replanted, as the fresher 
soil of a new clearing is preferred. 
Lands once set with cogon, especially 
those of the hill regions, are of little 
value when reclaimed. The soil, hav- 
ing lain long exposed to erosion, be- 
comes thin and unproductive. The 
heavy root stalks, by which cogon re- 
produces vegetatively, render it diffi- 
cult to eradicate. This, together with 
the fact that forest soils are fresher 
and more easily worked, explains why 
the latter are preferable to the former. 
On private lands which are level and 
retain their fertility, cogon areas have 
been reclaimed for agricultural pur- 
poses. The Bureau of Agriculture 
employ methods by which cogon is de- 
stroyed in one season. The !and is 
plowed and sown with legumes, at a 
cost averaging $3.00 per acre. 


ABANDONED. 


Clearings which are abandoned after 
one season still retain a certain num- 
ber of stumps which will coppice; the 
soil is loose and more receptive to 
seeding than on those areas which 
have been planted for a longer period. 
Reforesting by means of coppice alone, 
however, cannot be relied upon, as but 
few species sprout at all, and, if they 
do, rarely’attain tree size. The chief 
value of coppice here lies in the pro- 
tection which they afford the soil in 
preventing a rapid evaporation of soil 
moisture, erosion, and, finally, the en- 
trance of cogon. The value of a leaf 
cover in dissipating the heavy rain fall 
is well shown by the accompanying il- 
lustration. 

Clearings which have been planted 
for two or three seasons and aban- 
doned are found to have lost all volun- 
teer growth; the soil becomes dry and 
is seldom receptive to natural seeding. 

Burns-Mordoch, Conservator of 
Forest of the Federated Malay States, 
writing of “Lalang” (Jmperata cylin- 
drical), a closely related species of 
“cogon,” says: 

“Cleared land in this country if not 
constantly kept clean becomes covered 
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with “Lalang” (J. cylindrical), the 
“Thetke” grass of Burma, but this 
grass here grows with such strength 
as to prevent young trees from taking 
hold. It is liable to fires and is bene- 
hitted by them, so much so that in large 


NATURAL REFORESTING. OF CLEARED 


AREAS. 
A study of natural reforesting of 
cleared areas presents an interesting 
example of Nature’s methods and 

















Clearing in Forest Planted One Year. 


“Lalang’ wastes that are regularly 
burnt over, it is doubtful if natural re- 
afforestation would ever occur. The 
cost of regular plantations is increased 
enormously, owing to the necessity of 
most thorough clearing.” 


shows the comparative ability of vari- 
ous species to endure light, or, more 
properly, drought. 

The most successful examples of 
natural reforesting, because they are 
better protected from fibre and other 
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harmful influences, are found on the 
smaller, isolated areas throughout the 
forests. The following specific exam- 
ple will be cited as one of several ways 
by which natural reforesting takes 
place. 

In effecting the transition back from 
clearings to high forest, the initial step 
is taken by a small, woody plant, 
“Cupao-cupao” (Flemingia — strobili- 
fera). This plant is one of the very 
few that can endure extended drought, 
and not only grows well among the 
cogon, which it gradually replaces, but 
is seldom killed by fire. After estab- 
lishing itself well and affording a cer- 
tain amount of shade, which conserves 
small amounts of moisture, we find 
conditions which will permit the en- 
trance of Bayabas (Psidium guayava) 
and Alalangad (Albizzia sp.), either 
of which are trees of the open or semi- 
open, and are intermediary in effect- 
ing steps from open grass lands back 
to forest cover. ‘ 

An important and valuable charac- 
teristic of these species is that they will 
reproduce vegetatively, and are there- 
by of service where the parched soil 
prevents the germination of seeds. 

Clearings having become set with 
the drought-enduring species, such as 
those noted above, pave the way for 
the better forest species and gradually 
partake of a nature peculiar to the sur- 
rounding forest. 

In the Remban district of the Malay 
States, ‘“Tembusa” (Fagraea fra- 
grans) is one of the few trees which is 
able to grow on “Lalang” or cogon 
areas, and which it soon conquers. 


FIRE ON GRASS LANDS. 


Under the caption of clearings may 
properly be included the destructive 
influence of fires, which annually—or 
more frequently—sweep over the open 
grass lands. These fires are usually 
confined to the dry months of Febru- 
ary, March, April, and May, and dur- 
ing the rainy season which immediate- 
ly follows there springs up tender 
grass suitable for grazing. At this sea- 
son deer are attracted to the open and 
are more easily hunted. Such fires 
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are usually started by hunters, who 
have held the custom from remote 
times. Owing to the rapidity with 
which these fires travel, driven before 
the wind, and the difficulty of finding 
the author, the practice remains a hard 
one to overcome. 

Recent experiments by the Bureau 
of Government Laboratories show 
that cogon will furnish good paper 
material, and in the event of its exten- 
sive use for such a purpose, doubtless 
the natives, with view to reaping profit 
therefrom, will protect these areas 
from fire. 

While it would be of advantage to 
place fires under control of all areas, 
it is especially important to do so 
where the grass lands terminate 
abruptly at the edge of high forest, 
where each succeeding fire causes them 
to recede. 

During each rainy season, a certain 
amount of tree growth springs up on 
the grass lands. Some of the more 
hardy survive, but the majority suc- 
sumb to drought or are killed by suc- 
ceeding fires. Many rocky slopes are 
naturally seeded with Molave (Vitex 
littoralis). This species is moderately 
drought-enduring, and, were it not 
killed by fire, would no doubt spread 
gradually over considerable areas. 

CONTROL. 

The control of artificial clearings 
such as usually follow excessive cut- 
tings has been found much more sim- 
ple than that of firing the open grass 
lands, and there is little doubt that the 
latter causes less direct damage to the 
forests. 

The forest service of India, in deal- 
ing with much the same conditions as 
exist here, has found the problem of 
fire protection to be one of the most 
difficult with which it has to contend. 
The people were taught that injury to 
the forest was an offense. Large areas 
were formerly destroyed by fire and 
axe in order to gather a few uncertain 
crops of cereals. The. grazing ques- 
tion with which they had to deal—and 
one which is important in many coun- 
tries—need scarcely be considered 
here. India has found that a gradual 








816 FORESTRY AND IRRIGATION July 


introduction of strict protective meas- 
ures has resulted in less friction than 
when the question has been attacked 
abruptly. 

The question of influence of forests 
in conserving the water supply, while 
being an important one, cannot be so 
grave here as is experienced in coun- 
tries whose climate allows the accumu- 
lation of a thick humus to cover the 
forest floor, and where rainfall is less 
abundant. 

The warm climate and continued 
moisture of these islands promote 
rapid decomposition of the forest lit- 
ter, so that the small quantities that 


damp soil, even though practically 
void of humus, collect and conserve 
immense quantities of water during 
the rainy seasons, gradually releasing 
it during the succeeding dry months. 
Nowhere has the writer seen the ef- 
fect of deforestation so pronounced as 
in the southern portion of Rizal prov- 
ince. Here the watersheds which were 
formerly forested have long been ex- 
posed and are now mixed parang and 
cogonales. The rolling aspect of the 
country is extremely dry during three 
or four months of the year, at which 
season but few streams find their way 
to the lake. Certain of the ravines 
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are allowed to accumulate conserve an 
insignificant quantity of water. 

The question of erosion is an im- 
portant one, not only regarding its in- 
fluence on future forest growth, but 
from its bearing on agricultural soils 
of the low lands. Beyond the consid- 
erable benefit which the dense cover 
of tropical forest affords, by dissi- 
pating the force of heavy seasonal 
rains, wherever such may occur, and 
by retarding subsequent rapid evapo- 
ration, factors largely determining or 
regulating the “flow-off” are topogra- 
phical, and the character of the soil 
of the broad forested slopes, with their 


farther inland are still wooded and 
here water may be found throughout 
the year, but during their course 
through the open country the smaller 
streams are gradually absorbed and 
only the larger ones find their way to 
the lake. 

One would naturally expect that the 
grass-covered areas would be of great 
value in retarding erosion, and such 
would be the case were they not burn- 
ed over during the dry months just 
prior to the rainy season, which ex- 
poses those areas to the beating rains. 

The question of forest protection is 
one that stands among the foremost 
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in a forest policy, and, among the va- 
rious conditions studied from which 
to draw conclusions, the status of the 
people whom it most concerns is not 
the least important. 

The wasteful custom of making 
clearings in these islands is deeply 
rooted and is one that has been prac- 
ticed for years with scarcely any re- 


straint. Very satisfactory results are 
ensuing from making arrests, which 
seems to be the most effective way of 
solving the problem. During the past 
two years many arrests have been 
made, which has resulted in an appre- 
ciable decrease in the making of clear- 


ings. 


PUMPING WATER 


Fourth Paper—Suggestions for the Construction of Small Pumping Plants 
for Irrigation—Kind of Wells Adopted for Securing Water from Gravels 


KIND OF WELLS ADAPTED FOR SECUR- 
ING WATER FROM GRAVELS. 


The most economical well for se- 
curing water in the quantities needed 
for irrigation is a well from 12 to 15 
inches in diameter, extending into the 
water-bearing gravels 30 to 60 feet, 
according to the thickness of the 
gravels at the place where the well is 
drilled. Strainers for these wells can 
be made of slotted galvanized iron. 
The perforated metal should be placed 
opposite all the coarse gravels, or at 
a depth of 10 feet below the surface 
of the water. These strainers can be 
made by any mechanic by punching 
\% by 1 inch slots into heavy galvan- 
ized iron and then riveting the sheets 
into cylinders of the proper diameter. 
The cylinders should be rolled in such 
a way that the burr made by punch- 
ing the slots will come on the outside 
of the finished casing, so that the slots 
will be vertical. A much better strainer 
can be made by purchasing the metal 
in sheets already perforated. For this 
purpose steel sheets 48 by 120 inches 
in dimensions, perforated with hit 
and miss slots, 3-16 by 1 inch, and gal- 
vanized after the perforations are 
made, will make ideal strainers. When 
rolled into cylinders these sheets form 
a casing about 15 inches in diameter. 
In constructing the well the perfor- 
ated sections should be put in place, 
one above another, to within about 10 


feet of the water level; from this 
depth upward the casing should not 
be perforated. 


AMOUNT OF WATER THAT CAN BE OB- 
TAINED FROM THE WELLS. 


Wells constructed as above, in 
gravels similar to those in the South 
Platte and Arkansas valleys, will fur- 
nish at least % gallon of water per 
minute for each square foot of strain- 
er surface in the well, when the water 
in the well is lowered 1 foot by pump- 
ing. If the water in the well is low- 
ered 10 feet by pumping, the amount 
of water recovered should amount to 
at least ten times as much, or 2% gal- 
lons per minute per square foot of 
strainer. If a 15-inch well is drilled 
in good water bearing gravel to a 
depth of 40 feet, the lower 30 feet of 
which is strainer surface, and if the 
pump lowers the water in the well Io 
feet, the amount of water supplied by 
the well should amount to at least 
300 gallons per minute. A careful test 
of the water works at North Platte, 
Nebr., showed that the strainers in the 
wells were furnishing 3-10 gallon of 
water per minute per square foot of 
strainer surface, when the water in 
the wells was lowered 1 foot by pump- 
ing. The average of eleven pumping 
plants in the Arkansas valley kas 0.33 
gallon of water per minute for each 
square foot of strainer surface under 
one foot head. 





318 FORESTRY AND IRRIGATION July 


For small pumping plants a single 
well of the depth indicated above 
would probably be sufficient, but if 
good water bearing gravels do not ex- 
tend to the requisite depth, it would 
be necessary to increase the number 
of wells and connect several of them 
to the pump. 


arrangement of the wells. Two dif- 
ferent methods will be found avail- 
able for this purpose. If the amount 
of water required is not greatly in ex- 
cess of that which can be supplied by 
a single tubular well it is often found 
practicable to construct a large dug 
well, 6 to 10 feet in diameter, to a 


~ 

















Fig. 1—Well strainers made of slotted galvanized iron. These strainers are 15 inches in 
diameter, and ten feet long, provided with 3-16 by 1 1-4 inch hit and miss slots, 


punched before the steel is galvanized. 
made of No. 18 wire gage sheet steel. 


DISTANCE BETWEEN WELLS. 


If it is necessary to construct sev- 
eral wells in order to secure the 
amount of water required for an irri- 
gation plant, it becomes important to 
consider the best and most economical 


The strainers shown in the diagram were 


depth of 5 to 10 feet below the water 
level, inserting in the bottom of the 
dug well several feeders of perforated 
galvanized iron, as described above, 
This method has the advantage of per- 
mitting the pump that is to recover the 
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water to be submerged in the water of 
the well. A well of this sort is shown 
in Fig. 2. 

In order to sink a dug well the 
proper distance below the water level 
it is necessary to construct a wooden, 
brick, or concrete crib that will sink 
as the material is removed from its in- 
terior. The crib of the well shown in 
Fig. 2 is made of wood, and is made 
larger at the lower than at the upper 
end to facilitate sinking. 

Another method of recovering a 
large quantity of water is to sink a 
battery of wells and connect them by 
suction pipe to the pump. This method 
is adapted to secure a larger supply 
than the method just mentioned. Three 
or four, or more wells can be arranged 
in a straight line, 20 to 30 feet apart, 
and connected to a pump placed near 
the center of the row of wells. In the 
diagram (Fig. 3) will be found an 
arrangement suitable for a battery of 
eight to twelve wells. These wells 
are arranged in pairs, close together, 
each pair of wells being 40 to 60 
feet from the next pair on the same 
suction line. The object of placing 
the wells close together in pairs is 
for the purpose of removing a large 
amount of the fine sand from the wa- 
ter-bearing gravel. This can be done 
in gravels like those found in the 
Western valleys by pumping vigor- 
ously from one of the pair of wells, 
and at the same time running clear 
water into the neighboring well. By 
this means it should be possible to 
clear out all the fine material between 
the two wells. If the water-bearing 
gravels are of the kind usually found 
in the river valleys of the Western 
prairies, a pumping plant can be con- 
structed sufficiently large to supply 
from 2,500 to 3,500 gallons of water 
per minute without lowering the wa- 
ter more than 10 feet. Pumping plants 
of greater capacity than this will 
usually not be profitable. A large 
number of mc erate sized plants is 
more desirable than a few large ones. 


KIND OF PUMP. 


Probably the most satisfactory 
pump for use in irrigation is the cen- 
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trifugal pump. However, there are 
many kinds of small centrifugal 
pumps. It does not pay to purchase 
any but the very best machinery for 
the pumping of water, as poorly de- 
signed machinery soon proves too ex- 
pensive. The various kinds of pumps 
differ greatly in this respect. The cen- 
trifugal pump used by the irrigator 
should be of the enclosed runner type, 
provided with self-oiling bearings of 
the oil ring type. There are several 
excellent makes of centrifugal pumps 
on the market, and any of them will do 
good work if the size and design of 
the pump fit the conditions under 
which it must work. The maker of 
the pump should have full information 
of all the conditions under which the 
pump is to be installed. These condi- 
tions should include the distance that 
the pump must discharge the water 
above its outlet; also the amount of 
suction or the distance the water must 
be lifted below the pump inlet. The 
following points are important to those 
about to install pumping plants: 

1. The efficiency of the centrifugal 
pump under actual working conditions 
is higher for the large. size pumps 
than for the small size. Pumps hav- 
ing less than 3 inches diameter dis- 
charge pipe will show a low efficiency. 

2. A centrifugal pump will work 
better and be more efficient if the suc- 
tion pipe is as short as possible, rela- 
tive to the length of the discharge 
pipe. On this account the pump should 
be placed as near the level of the water 
as the securing of a good foundation 
will permit. 

3. If the pump is to be driven by 
means of a belt, it should be provided 
with a large pulley. The pulley usually 
supplied with the pumps is so small 
that a great amount of slipping takes 
place between the belt and the pulley, 
and the efficiency of the pump is 
greatly decreased. Of course it is 
necessary to secure the proper propor- 
tion between the size of driving and 
driven pulleys, but both should be 
larger than are usually furnished with 
pumps and engines. 

4. The suction pipe on the pump 
and the discharge pipe should be large. 
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Fig. 2—Diagram of a pumping plant in the Arkansas Valley in which the water is recovered 

sen {fom a dug well having a wooden crib, in the bottom of which are placed seven galva- 
nized iron strainers or feeders. A chain and bucket pump is used on this well. Better 
results would undoubtedly be obtained by using a vertical shaft centrifugal pump 
submerged in the open well. 
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A No. 4 centrifugal pump that draws 
water from a single well should have 
at least a 6-inch suction pipe, and the 
discharge pipe should gradually in- 
crease from 4 inches at the discharge 
opening of the pump to 8 inches 3 feet 
above the discharge opening, and con- 
tinue this size until the flume or dis- 
charge conduit is reached. The dis- 
charge pipe can be made of riveted 
galvanized iron, and the suction pipe 
can be made either of standard pipe or 
good well casing. 

5. A centrifugal pump loses its ef- 
ficiency at once if there is an air leak 


shown an efficiency of about 80 per 
cent. 
METHOD OF PRIMING PUMPS. 


A large number of pumping plants 
are installed with foot valves at the 
bottom of the suction pipe. When 
these are provided, a centrifugal pump 
is always ready to start after it is once 
primed. ‘The foot valves usually inter- 
fere very materially with the flow of 
water into the pipe, and its is undoubt- 
edly more economical to omit them 
and place a flap valve at the upper end 
of the discharge pipe which can be 

















Fig. 4—Measuring weir at pumping plant near Garden City, Kansas. 


At the time the 


photograph was taken the pumping plant was yielding 200 gallons of water per minute 


around the stuffing box, or at any 
place in the suction pipe. Many cen- 
trifugal pumps are now provided with 
a water seal around the stuffing gland 
that insures the absence of leaks at 
this point. 

A good centrifugal pump with en- 
closed runner should show an effici- 
ency of about 60 per cent. on a 30-foot 
lift. Single stage centrifugal pumps, 
constructed with bronze runner made 
in two pieces so that the interior could 
be machined and smoothed, have 


lowered when it is desired to start the 
pump. An ordinary cast-iron house 
pump connected to the top of the cas- 
ing of the centrifugal pump can be 
used to prime the pump with water be- 
fore starting. 
PIPE FITTINGS. 

The suction pipe installed by those 
who construct pumping plants is not 
only usually too small for the best re» 


sults, but the elbows and tees used 
are ordinarily very poorly adapted to 
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the purpose intended. It is a common 
practice to use steam pipe fittings for 
this purpose. In consequence the water 
is required to turn at sharp angles at 
the tees and elbows, and the best re- 
sults cannot be attained. In order to 
avoid this difficulty “long sweep” fit- 
tings should be purchased. These are 
standard trade goods and can be ob- 
ained from any of the large dealers in 
pipe fittings. 


SOURCE OF POWER. 


A popular source of power for small 
pumping plants is the gasoline engine. 
Where the price of gasoline is high, it 
is very easy to make the cost of water 
prohibitive by the use of such power. 
Whether or not it pays to pump water 
by gasoline is a matter which depends 
very largely upon the distance the 
water must be lifted, but also upon the 
kind of crop that is to be irrigated. 
Gasoline, even at a high price, is usual- 
ly a cheaper fuel than coal in an ordi- 
nary steam engine of small horse pow- 
er, such as a common traction engine. 
For plants requiring from twenty to 
thirty horse power, producer gas gen- 
erators can be installed which will keep 
the cost of pumping down to a mini- 
mum. A suction gas producer, using 
anthracite pea coal for fuel, should 
furnish power at the rate of one horse 
power per hour for each pound and a 
half of coal consumed. At $8.00 per 
ton, the cost of coal should be equiva- 
lent to gasoline at four to six cents per 
gallon. 

In large plants, requiring from fifty 
to one hundred horse power, or more, 
a condensing Corliss engine is suffi- 
ciently economical where the cost of 
coal does not exceed $3.50 to $4.00 per 
ton. 

ECONOMICAL HEIGHT WATER MAY BE 
LIFTED. 


It is very unlikely that it will pay to 
pump water, under present conditions 
in the valleys of the western plains, to 
a total height of more than 30 feet, in- 
cluding the suction lift of the pump. 
If the pump lower the water in the 
wells 10 feet; and if the distance to 


water be 10 feet below the ground, and 
the discharge pipe be brdught into a 
reservoir or flume 5 feet above the 
surface of the ground, the total lift will 
be 30 feet, if 5 feet be added to cover 
loss of head due to friction in suction 
and discharge pipe. 


STORAGE RESERVOIRS. 


In order to irrigate economically 
from pumping plants it is usually de- 
sirable to pump the water into a res- 
ervoir having a capacity equal to the 
amount of water the plant can fur- 
nish in 6 to 8 hours. Such a reser- 
voir is absolutely necessary for best re- 
sults with small pumping plants. If 
the supply of water exceeds 500 gal- 
lons per minute it is possible to dis- 
pense with the reservoir, especially if 
the supply greatly exceeds this 
amount. Plants furnishing over 1,000 
gallons per minute can usually be best 
operated without the use of a reser- 
voir. 

COST OF PUMPING. 

The cost of recovering ground water 
from wells is made up of four princi- 
pal items: (1) fuel and supplies; (2) 
labor; (3) depreciation and repairs; 
(4) interest on the first cost of the 
plant, or on the capital invested. The 
first and third of these items are par- 
tially under the control of the owner 
of the plant. If the installation is 
carefully designed and its parts well 
proportioned, the cost of fuel can be 
kept at a minimum; and similarly, the 
charge for depreciation and repairs 
will be kept low if good machinery be 
purchased in the first place, and care- 
ful attention be given to i‘s mainte- 
nance when in operation and when 
idle. The charge for depreciation will 
be as great, if not greater, when the 
plant is not running as when running. 
The rate of depreciation when idle will 
greatly exceed the rate when running, 
if the machinery is neglected and care- 
lessly exposed. The charge for de- 
preciation and repairs should not be 
estimated at less than Io per cent. of 
the first cost of the plant. 
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Norr.—1,000 gallons of water per minute pumped continuously for eleven hours is 


equivalent to two acre feet of water. 

The accompanying table gives an 
estimate of approximate cost for fuel 
and maintenance of a pumping plant 
having a capacity of 1,000 gallons of 
water per minute for total lifts of ten, 
twenty and thirty feet. 

In order to determine approximate- 
ly the cost of pumping water any dis- 
tance between twenty and thirty feet, 
a proportional part of the cost for ten 
feet can be added to the cost for twen- 
ty feet. Thus, to get the cost of pump- 
ing water a distance of 25 feet, half 
the numbers in the first line of the 
table can be added to those in the sec- 
ond line. The table should only be 
used for estimating the cost of pump- 
ing water for lifts lying between twen- 
ty and thirty feet. The cost for ten 
feet is given for the purpose of mak- 
ing estimates, but it should not be sup- 
posed that the cost for this low lift 
would be merely half of that for the 
twenty foot lift, as friction losses and 
others would tend to make the cost for 
the low lift higher than that stated in 
the table. 

FIRST COST OF PUMPING PLANTS. 

At almost any point in the river val- 
leys of the western plains complete 
pumping plants, including wells, ma- 
chinery and buildings, can be con- 
structed for about $100 per horse pow- 
er required. In some exceptional cases 
the cost may run as low as $60 per 
horse power. 

The pumping plant of Mrs. M. 
Richter, near Garden City, Kan., uses 


a Menge pump which is run by a Io- 
horse power Otto gasoline engine. The 
area of the strainer and the bottom of 
the well is 266.5 square feet. The spe- 
cific capacity per foot of percolating 
surface is .341 gallons per minute. The 
cost of operation with gasoline at 20 
cents per gallon amounted to 21 cents 
per hour, .89 cents per thousand gal- 
lons, $2.90 per acre foot, and I-17 
cents per thousand foot-gallons. 

The pumping plant of Nathan Ful- 
mer, near Lakin, Kan., utilizes a chain 
and bucket pump. The power is sup- 
plied by a Howe gasoline engine which 
develops about 7 horse power at 285 
revolutions per minute. The cost of 
gasoline at 21 cents per gallon and the 
expense of running the engine was 
13.65 cents per hour. The cost of 
water was $1.37 per acre-foot, .22 
cents per thousand gallons, and 1-40 
cents per thousand foot-gallons. 

The pumping outfit of J. H. Logan 
near Garden City, Kan., consists of a 
6-horse power horizontal gasoline en- 
gine connected by a belt to a No. 3 
centrifugal pump. The specific ca- 
pacity of the well is 422 gallons per 
minute, or 3.94 gallons for each square 
foot of well strainer. The fuel cost of 


pumping was .9 cents per thousand 
gallons, $2.93 per acre-foot, or 1-25 
cents per thousand foot-gallons. 

The cost of pumping at 12 plants in 
the Arkansas Valley in Western Kan- 
sas ranged from $0.85 to $3.75 acre- 
foot. 











FOREST LEGISLATION BEFORE THE 
39th CONGRESS—FIRST SESSION 


THE following Acts, which bear 

more or less directly upon forest 
reserve interests, were passed at the 
last session of Congress: 

Act of March 15, 1906, permitting 
agricultural settlement in a certain re- 
stricted portion of the Yellowstone 
Forest Reserve. 

Act of March 16, 1906, to provide 
for an annual increase in the appro- 
priation for agricultural experiment 
stations until the total for each State 
and Territory shall be $30,000. Such 
stations as desire to do so can turn 
part of this added income toward ex- 
periments in forestry. 

Act of May 1, 1906, to grant the 
Edison Electric Company a permit to 
occupy land in the San Bernardino, 
Sierra, and San Gabriel Forest Re- 
serves for electric power plants. This 
law was drawn in cooperation with the 
Forest Service, which approved it as 
an entering wedge for a uniform law 
with regard to rights of way and privi- 
leges upon all land owned by the 
United States. Its salient features are: 

(1) That it grants an easement to 
the permittee, thus making his tenuse 
certain for some definite length of 
time. 

(2) That the Secretary may fix the 
duration of the permit to suit the needs 
and the magnitude of the project in- 
volved in the permit. 

(3) That construction work must 
be completed within a definite time and 
the privilege enjoyed beneficially for 
a reasonable time each year. 

(4) That the Secretary may exact 
from the permittee such reasonable 
annual rental charge as he deems 
proper, changing it from year to year 
as circumstances seem to warrant. 

Act of June 4, 1906, to punish the 
cutting, chipping, or boxing of trees 
on the public lands. This law was 
passed to prevent the practice of going 
upon the public domain and destroy- 


ing resin-bearing trees by conducting 
turpentine operations. The Commis- 
sioner of the General Land Office has 
already agreed to investigate turpen- 
tining in Florida and bring action 
against trespassers on the public land. 


Act of June 8, 1906, to preserve 
American antiquities. This Act pro- 
vides that the Secretaries of the Inte- 
rior, of War, and of Agriculture may 
join together to make such rules and 
regulations for excavation and study 
of historic or prehistoric ruins or mon- 
uments or other objects of antiquity 
upon the public land under their re- 
spective jurisdictions, as they may 
deem necessary to protect these an- 
tiquities. 

Act of June 11, 1906, to provide for 
the entry of agricultural lands within 
forest reserves. (Described fully in 
FoRESTRY AND IRRIGATION for June, 
1906.) This law makes it possible for 
the Secretary of Agriculture to list for 
entry under the homestead laws, such 
tracts of agricultural land as he may 
find within forest reserves. It should 
do much to allay criticism of the Na- 
tional forest policy and at the same 
time bring within the reserves a de- 
sirable class of inhabitants available 
for protection against forest fires and 
timber depredations. 

Act of June 11, 1906, to accept the 
recession by the State of California 
of the Yosemite Valley and Mariposa 
3ig Tree Grove. This law brings 
these important parks again under the 
control of the United States Govern- 
ment, and incidentally modifies, to a 
slight extent, the boundary of the Yo- 
semite National Park. The change 
will probably be advantageous, since 
the State of California had not appro- 
priated the money necessary to care 
for the Yosemite Valley. 

Act of June 27, 1906, to grant lands 
to the State of Wisconsin for State 
forest reserve purposes. By means of 
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this law the Wisconsin forest reserves 
will be helped to a considerable extent. 

Act of June 29, 1906, to permit the 
President to designate such areas in 
the Grand Canyon Forest Reserve as 
should, in his opinion, be set aside for 
the protection of game animals. Ow- 
ing to a horseshoe bend of the canyon 
there is a certain portion of that forest 
reserve which, by building a short 
fence, can be completely cut off from 
the surrounding country. This will 
furnish an unusually secure breeding 
place for the native game animals and 
those which different societies may 
wish to import. 

Act of June 29, 1906, to create the 
Mesa Verde National Park. 

Act of June 30, 1906, (Agricultural 
Appropriation Act). This law pro- 
vides as follows: 


(1) That the forest reserve special 
fund, which would otherwise cease to 
be available for the administration and 
protection of forest reserves in IQIO, 


shall continue available until Congress 
takes action to provide otherwise. 

(2) That ten per cent. of all money 
received from each forest reserve dur- 
ing any fiscal year, including the one 
just passed, shall be paid to the coun- 
ties in which the reserve is situated for 
the benefit of the public schools and 
roads. Over $75,000 will be available 
for such counties at once, and the 
amount will increase rapidly from year 
to vear. 

(3) Permission to export forest re- 
serve timber from the State or Terri- 
tory in which it was cut is extended to 
cover all States and Territories and 
the District of Alaska, with the sole 
exception of the Black Hills Forest 
Reserve in South Dakota, where dead 
and insect-infested timber only may be 
exported. 

(4) A special appropriation of $15,- 
000 was made for building a wire 
fence and necessary sheds in the 
Wichita Forest Reserve to provide a 
range for a buffalo herd which is to be 
presented by the New York Zoological 
Society. An area has been selected for 
this enclosure, and the conditions of 
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climate and forage are such that the 
buffalo herd will probably increase and 
last for all time. 

Act of June 30, 1909, to authorize 
rights of way for the City of Los An- 
geles, Cal., through the Sierra, Santa 
Barbara and San Gabriel Forest Re- 
serves for a svfficient water supply to 
meet all possible increase in the popu- 
lation of that city. The city is allowed 
in the meantime to use the surplus 
water for generating electricity and 
for irrigation purposes. 

The principal bills, which were of 
interest but did not pass, are as fol- 
lows: ; 

The Appalachian and White Moun- 
tains Forest Reserve Bill passed the 
Senate and was reported as a Commit- 
tee measure in the House. In the lat- 
ter place, however, it was never called 
up for consideration. There seems to 
be considerable likelihood of its pas- 
sage next year. 

Senator Burkett’s Grasing Bill was 
introduced in both Houses, but failed 
to receive any consideration owing to 
the pressure of such important meas- 
ures as the Rate Bill, etc. The stock- 
growers, however, have shown great 
interest, and many meetings of their 
associations have declared in favor of 
Government control. It looks very 
likely that this bill will be actively con- 
sidered next vear with a fair chance of 
becoming a law. The condition in the 
West on account of overgrazing, the 
insistent advent of new stockmen, and 
the conflict between sheep and cattle 
interests, is becoming too dangerously 
acute to be ignored. In a few years 
some irreparable damage to the for- 
age-producing power of the range will 
have been done, and stockmen will be 
practically in a condition of civil war- 
fare. 

The Tawney Bill, for more definite- 
ly fixing the boundaries of the Minne- 
sota National Forest Reserve and re- 
imbursing the Indians for their land 
taken for public purposes, seemed to 
fail of passage merely because it was 
not taken up in Committee early 
enough in the year. 
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The General License Bill, spoken of 
above in connection with the Edison 
Electric Company’s right of way, was 
not even introduced this winter, but 
will be a prominent factor at the next 
session. 

A bill proposing to transfer the Na- 
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tional Parks to the care of the Secre- 
tary of Agriculture, in order that they 
may be administered from a forest 
standpoint, received very little atten- 
tion, and no prediction can be made 
concerning its treatment in the future. 


Progress of Government Irrigation Work During Past Month 


The Assistant Attorney 
General has just ren- 
dered an _ important 
opinion on the following questions: 

First. Whether one who has made 
a homestead entry, not exceeding the 
farm unit limit, either under the pro- 
visions of the Reclamation Act or 
under the general law, may obtain wa- 
ter for such tract and also for one or 
more other tracts of which he is the 
proprietor, provided the area held in 
private owenrship does not exceed the 
private ownership limit fixed by the 
Secretary of the Interior. 

Second. If the homestead entry was 
made prior to the Reclamation Act 
withdrawal and contains an irrigable 
area in excess of the farm unit limit, 
whether, for the purposes under con- 
sideration, the excess area is to be re- 
garded as of the same status as land 
in private ownership. 

The case in point is on the Mini- 
doka project, Idaho, where certain 
state lands fall within the irrigable 
area. The lands under this project 
have been classified and the farm unit 
fixed at 80 acres. The question arose 
as to whether a person who makes a 
homestead entry of 80 acres under the 
Minidoka project and also purchases 


Important 
Decision 


80 acres of state land may secure wa- 
ter from the Government works for 
the irrigation of both tracts. The point 
submitted involves a broad question 
applicable to all of the reclamation 
projects. The Assistant Attorney 
General holds that 

“A person who has made or may 
make homestead entry of lands with- 
drawn for disposal under the act of 
June 17, 1902 (52 Stat. 288) and sub- 
ject to the provisions, limitations and 
conditions of said act, may obtain wa- 
ter for such tract and may also obtain 
water for one or more tracts of which 
he is the proprietor, not exceeding the 
limit of area fixed by the statute, au- 
thorizing the use of water for land in 
private ownership, or as fixed by the 
Secretary of the Interior. 

“Tf the entry was made prior to the 
withdrawal under the Reclamation 
Act, the entryman may be entitled to 
the right to the use of water for the 
irrigable area of the land entered, and 
also for such area of lands held by 
him in private ownership which added 
to the irrigable area of his entry will 
not exceed 160 acres. 

“While there appears to be no re- 
striction in the act upon the right of 
a homesteader to the use of water for 
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land owned by him to the extent of 
area allowed to any one landowner, it 
has been deemed advisable to adminis- 
ter the law through the instrumen- 
tality of water users’ associations 
which are organized by the owners of 
lands within the project. By the con- 
tracts heretofore made with such as- 
sociations by the Secretary of the In- 
terior, only those who are or may be- 
come members of such associations 
will be accepted as entrymen or ap- 
plicants for the right to the use of wa- 
ter which may be impounded or con- 
trolled by the works of such project. 
“Under the articles of incorpora- 
tion and by the laws of such associa- 
tions, which are part of every con- 
tract, every member or shareholder of 
the association, whether. he be the 
owner of lands or an entryman of 
public lands, is restricted in his hold- 
ing to 150 shares of stock, one share 
being allowed to each acre or fraction 
thereof, so that, the Secretary of the 
Interior, by entering into a contract 
with such association, has fixed 160 
acres as the limit of the right to the 
use of water by any one person, 
whether the land irrigated is entered 
as public land or is held in private 
ownership, or under both rights.” 


Chance for 
Cement 
Making 


An investigation was 
recently made by the 
cement experts of the 
United States Reclamation Service to 
determine the existence and avail- 
ability of raw materials for the manu- 
facture of Portland cement in the vi- 
cinity of Havre, Mont. 

An area exceeding 355 acres con- 
venient to Assinniboine station, on 
the main line of the Montana Central 
Railway, Great Northern system, was 
found to contain an unfailing supply 
of natural cement rock. Suitable clay 
for an admixture, if needed at any 
time in the preparation of cement, is 
abundant on the ground, and the bi- 
tuminous coal mines throughout the 
section furnish fuel adapted for the 
burning of the rock. A mill site and 
town site were located and large 
springs furnish an abundant water 
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supply for domestic and other pur- 
poses. 

The Reclamation Service has four 
large projects in Montana which have 
been approved by the Secretary of the 
Interior. Upon two of these work is 
well under way. The estimated cost 
of these four great works is $12,000,- 
000, and upon their completion de- 
pends the reclamation of approxi- 
mately half a million acres of land. 
Thousands of barrels of cement will 
be needed in their construction, and 
the service is naturally gravely con- 
cerned in the output of this material, 
as the present unprecedented demand 
for cement all over the West is al- . 
ready taxing the capacity of mills 
throughout the country to the utmost. 
It is believed that investors will em- 
brace the opportunity presented by the 
known existence of materials suitable 
for cement manufacture in various lo- 
calities in the West., The great profits 
arising from the successful conduct of 
the cement business is now too well 
known to require comment. 

It is not the policy of the Govern- 
ment to go into the cement business 
unless through the inaccessibility of 
the works the success of a project 
should become jeopardized, as in the 
case of the Salt River project, Ari- 
zona, where the great distance from 
existing mills and the long wagon 
haul made the cost of cement pro- 
hibitive. 


The recent floods on 
Walla Walla and Uma- 
tilla Rivers carried away 
several gages of the United States 
Geological Survey, and at one station 
(Milton) washed away the whole sta- 
tion outfit, including the cable from 
which discharge measurements were 
made. At another station at Milton, 
on the South Fork of Walla Walla 
River, a new channel was formed, 
leaving the bridge and gage high and 
dry. Estimates of discharge during 
this flood have not yet been made for 
most stations. A discharge measure- 
ment made at the crest of the flood 
in the lower stretch of Umatilla River 


Gaging 
Stations 
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shows the exceptional rate of eight 
second-feet per square mile for the 
drainage area of 2,270 square miles, 
or a maximum flow of more than 18,- 
ooo second-feet. Gaging stations on 
these rivers were of value to irriga- 
tion interests, those on Umatilla River 
having been utilized by the Reclama- 
tion Service in the consideration of the 
Umatilla project. 

Payette- 


Boise 
Project 


In order to preserve the 
priority of water right 
and thus render possible 
the completion of the work on the 
Payette-Boise irrigation project, in 
Idaho, the Secretary of the Interior 
has declared that an extraordinary 
emergency exists, under the pro- 
visions of the eight-hour act of Au- 
gust 1, 1892. 

According to the laws of the State 
of Idaho, before performing any 


work in connection with the construc- 
tion of projects involving the appro- 
priation of water, it is necessary to 
file an application with the State En- 


gineer for a permit to make such ap- 
propriation. This application must 
state the time required for the comple, 
tion of construction of the proposed 
works, and the law requires that one- 
fifth of the work must be completed 
in one-half the time required for the 
completion of the entire project. 

In order that the required amount 
of work on the Payette-Boise project 
may be completed within the time 
specified, it has been found necessary 
to rush the work of construction, 
which has been delayed by difficulty 
in obtaining early delivery of ma- 
chinery and in securing laborers. It 
was also found upon opening bids for 
the construction work that a portion 
of the system must be done by force 
account, and the necessity of read- 
vertising for bids caused much further 
delay. 
Rapid 
Work in 
New Mexico 


There was a surprised 
lot of farmers in the 
neighborhood of Ma- 
laga, New Mexico, a short time ago, 
when the Reclamation Service engi- 
neers turned the water into the Black 
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River canal under the Carlsbad pro- 
ject. 

The work on the project has been 
pushed rapidly in order to serve as 
large an acreage as possible during 
the season. The Black River canal 
was completed’ in May, including 
about 4,000 feet of concrete lining and 
a full head of water is being delivered 
to the farms in the vicinity of Malaga. 
The work was finished in double 
quick time, and the farmers got the 
water before they expected it, and a 
larger quantity than they counted 
upon; consequently, they did not pre- 
pare and plant all of the land that 
could have been cultivated. The old 
ditch leaked out threefourths of the 
water it diverted, but this fault is not 
found in the new canal. The Black 
River ditch diverts directly from Black 
River, a tributary entering the right 
bank of the Pecos River about 18 
miles below Carlsbad. 

The earthwork on the first three 
miles of the main canal of the Carls- 
bad project is practically completed, 
and another force is busy tearing out 
the old spillway at Dark Canyon, re- 
moving the present bank and making 
excavation for the seven-foot concrete 
pipe, and building new embankments. 
The large store house at Avalon dam 
has been completed, and the stone 
crusher is in place and nearly ready 
for operation. The bridge has been 
repaired and excavation has been be- 
gun for the core wall of the dam at 
the east end near the canal heading. 
Tools and machinery are arriving 
every day, and the force is being en- 
larged and organized for rapid and 
effective work. 
Smears The President has issued 

= an order reserving the 
South Dakota NE. % of Sec. 24, T.9 
N., R. 5 E., Black Hills Meridian, 
South Dakota, within the limits of the 
Belle Fourche irrigation project, for 
the purpose of experimental work in 
agriculture, under the supervision of 
the Department of Agriculture, the 
tract, however, to remain under the 
general jurisdiction and control of the 
Reclamation Service. 
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The Secretary of the In- 
terior has called a con- 
ference to be held at 
Portland, Ore., or Seattle, Wash., this 
month between the engineers of the 
Reclamation Service and Chief En- 
gineer Code, of the Indian Irrigation 
Service, and Mr. J. Lynch, superin- 
tendent of the Yakima Indian agency, 
to consider matters with reference to 
the reclamation of the lands in the 
Yakima Indian reservation in connec- 
tion with the Yakima project. 


Joint 
Conference 


The Secretary of the In- 
terior has executed a 
contract with the Ele- 
phant Butte Water Users’ Association 
and the El Paso Valley Water Users’ 
Association to secure to the United 
States the cost of constructing the 
Leasburg diversion dam and canal, Rio 
Grande irrigation project, New 
Mexico. 


Rio Grande 
Project 


The Reclamation Ser- 
vice engineers are justly 
proud of the progress 
being made on the Gunnison Tunnel 
in Colorado, which is being con- 
structed by force account. The first 
mile, or one-sixth of the tunnel was 
completed on November 17, 1906. The 
first of the present month 13,767 feet 
had been excavated, 1,321 feet having 
been completed during the month of 
June. Night and day unceasingly the 
drills are breaking their way through 
the granite wall and the. world’s re- 
cord in tunnel excavation has been 
established on the work. 


Mr. J. B. Lippincott. 
consulting and supervis- 
ing engineer in charge 
of work in California, has resigned his 
position with the United States Re- 
clamation Service. 


Gunnison 
Tunnel 
Work 


Lippincott 
Resigns 
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Mr. Lippincott, who is a graduate 
of Dickinson College, Pennsylvania, 
and the University of Kansas, has 
been engaged in civil engineering 
since 1886. For several years he was 
prominently connected with irrigation 
work in California in private capacity, 
and since 1895 has had charge of the 
hydrographic investigations for the 
United States Geological Survey in 
that state. He is one of the oldest 
engineers in point of service in the 
Reclamation Bureau, and the resigna- 
tion of so able and energetic an assist- 
ant is greatly regretted by the officials 
of the department. ’ 

There is an increasing demand 
throughout the country for the ser- 
vices of first-class engineers, and 
owing to the limited salaries offered 
by the Reclamation Service the Gov- 
ernment is losing many men of ex- 
perience and ability. 

Force work 


on Klamath 
Project 


The Secretary of the In- 
terior has granted au- 
thority to the Reclama- 
tion Service to prosecute the work 
incident to the construction of nine- 
teen miles of canal and twenty-seven 
miles of laterals, with appurtenances, 
in connection with the Klamath pro- 
ject, California-Oregon, by force ac- 
count, and to employ the force re- 
quired to carry the work vigorously to 
completion in order that this distri- 
buting system may be ready for use 
when the main canal, now under con- 
struction, is completed. 

The board of consulting engineers 
recently convened at Klamath Falls to 
open bids for this work reported that 
no bids were received. The time re- 
quired to readvertise this work, it is 
believed, would so delay construction 
that it is improbable water could be 
provided for irrigation by next sea- 


son. 
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Reclaiming the barren 
sand hills of the Middle 
West with forest cover, 
to supply timber when there is a 
dearth of it, is one of the more strik- 
ing of the important forest planting 
projects of the Forest Service. Four 
of the national forests have been es- 
tablished in the non-agricultural re- 
gion with the express purpose of get- 
ting a firm grip on methods which will 
overcome natural difficulties and set 
up object lessons for the benefit of 
the people. These are the Niobrara, 
the Dismal River, and the North 
Platte reserves in Nebraska and the 
Garden City reserve in Kansas. The 
Nebraska reserves have responded so 
well to careful treatment that hun- 
dreds of thousands of seedlings have 
been planted out and millions more 
are being raised in nurseries for use 
in other reserves. Thus, for the first 
planting on the Garden City reserve, 
just completed, most of the trees were 
taken from the nurseries in the Dis- 
mal River reserve. 

The Kansas reserve lies in a region 
of scattered, barren sand hills, inter- 
laced with prairie on which grass 
thrives’ well enough to support live 
stock. The origin of these hills, in 
itself interesting, reminds one in a way 
of that of the sand dunes which en- 
croached from the sea upon the fertile 
fields of western France and laid them 
waste. In both cases the wind has been 
the enemy of the soil, for in France 
wind drove the sand of the seashore 
inland, and in the middle western re- 
gion of our own country wind drove 
eastward the sand which the Arkansas 
River had carried down in floods and 


Foresting 
Sand Hills 





afterwards exposed to dry. The sand 
hills were formed long ago, and the 
action of the wind is now largely 
checked by the spread of the carpet 
of grass, which binds the sand where- 
ever there is enough moisture to en- 
courage it. 

The semiarid conditions of the re- 
gion necessarily restrict the selection 
of trees. Right choice of species, the 
crux of forest planting generally, is 
here especially decisive. By its aid, 
together with right planting methods 
and right care of the plantation, a tree- 
less region, one therefore in which 
wood is a scarce and a highly valuable 
commodity, can be made to produce 
useful woods, and at a cost so slight 
as to satisfy good business judgment. 
Thus on a light, sandy surface, whole 
only cover is wild grass and weeds, 
a merchantable forest crop is to be 
grown. In addition to the general de- 
mand for wood, there will be a special 
demand in connection with the Gar- 
den City irrigation project, which is 
within a few miles of the Garden City 
Reserve. 

Honey locust, Osage orange, Rus- 
sian mulberry, red cedar, and western 
yellow pine are the trees used in the 
new project, of which 51,000 came 
from the Government nursery, near 
Halsey, Nebr. The planting this sea- 
son progressed under highly favorable 
conditions as regards weather and the 
physical condition of the soil, and at 
the expiration of six and one-half days 
thirteen men had completed the task 
at a total cost, exclusive of the trees, 
of $3.88 per acre. 

A fence was built about the three- 
fourths of a section in which the plant- 
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ing was done, though part of this area 
remains to be planted next season. 
This was to exclude stock. To ex- 
clude prairie fires a fire guard was 
ploughed about the plantation. 


The Forest Service has 
made a successful dem- 
mnstration of kiln-drying 
tupelo, the experiment being under: 
taken in cooperation with a lumber 
manufacturer in Louisiana, who deals 
in tupelo, and with a wagon manufac- 
turer in Michigan. The lumber was 
cut in the former state and shipped 
directly to the latter, where it was put 
through the dry-kiln without prelimi- 
nary seasoning. Tupelo is a wood 
suited to many commercial uses, and 
one to be profitably lumbered in con- 
nection with cypress, with which tim- 
ber it occurs. A drawback to the use 
of tupelo has been the difficulty of sea- 
soning, since it is subject to warping, 
checking, and staining in the season- 
ing process. Hence a demonstration 
of success in kiln-drying the wood 
without any of these defects is of 
great value to the tupelo industry. 

In the experiments the kiln used is 
that known as the blower type, op- 
erated on the moist-air principle of 
drying. The hot air is forced by fans 
into the dry end, thence passes back 
through the trucks of lumber to the 
wet end, and is returned to the engine 
room through a large drying chamber 
over the kiln itself. The whole struc- 
ture is as nearly air-tight as it can be 
made ; consequently the same air, pass- 
ing through the kiln and back over 
the steam-heating coils, is used over 
and over again. The necessary mois- 
ture is obtained from the green lum- 
ber as it is put into the wet end of the 
kiln. 

The lumber should enter a temper- 
ature of about 93 degrees Fahrenheit 
at the wet end of the kiln. The tem- 
perature gradually increases as the 
truck moves toward the dry end. 
where it should stand in a tempera- 
ture of 140 degrees to 150 degrees 
Fahrenheit for two or three days. In 
the experiment described the average 


Kiln Drying 
Tupelo 


temperature of the wet and dry ends 
was respectively 98 degrees and 133 
degrees Fahrenheit. In this particular 
case the relative humidity at wet and 
dry ends was 84 per cent and 29 per 
cent, respectively. 

As has been demonstrated in air- 
drying, so in kiln-drying, the correct 
piling of lumber is of utmost import- 
ance. The piles on the trucks should 
be arranged so that the spaces between 
the boards are not obstructed by ad- 
jacent courses, but remain open so 
as to give an upward vent to aid the 
circulation of the drying air. This 
can be accomplished by piling the wide 
boards apart from the narrow ones, 
or by laying the wide boards so that 
they do not extend over the open 
spaces. The old method of piling nar- 
row and wide boards together so as 
to get horizontal and criss-cross cir- 
culation, is satisfactory in the open air 
where there are strong winds; but in 
a kiln, with only a few inches of space 
about the stack for air circulation, the 
lumber must be piled as openly as 
economical operation of the kiln will 
allow. 

The boards in this experiment were 
from eight to twelve inches wide, one 
inch thick, and fourteen feet long. One 
truck was piled with the cross strips 
twelve inches apart, and another with 
strips eighteen inches apart. Equally 
good results were obtained by both 
methods. The lumber was in the kiln 
fifteen days, and when taken out was 
dried satisfactory without molding, 
staining, or stick-rotting. Only one 
board was checked as much as one 
foot from the end, and none of the 
other boards showed checks more than 
half an inch in length at the ends, 
while most were not checked at all. 
Five of the boards on the top course 
were slightly warped. There was a 
loss of 4,200 pounds, or one-third of 
the green weight, and a shrinkage of 


127.2 board feet or 4.4 per cent of the, 


original scale. 

The method here described is that 
regularly used at this kiln in the dry- 
ing of red gum, which occupied other 
trucks at the same time. Thus it was 
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shown that the tupelo can be kiln- 
dried by the same methods that are 
used for the red gum, and with equal 
success. 

There is now in preparation Forest 
Service Circular 40, a comprehensive 
treatment of the “Utilization of Tu- 
pelo,” which will soon be ready for 
distribution. 
Use of 
Fire-Killed 
Timber 


Although it has been 
known for a number of 
years that fire-killed tim- 
ber has a considerable value in rail- 
road and mining operations in Colo- 
rado, it has been brought out only 
recently by the Forest Service that a 
wide number of uses are open for this 
timber, and that in certain respects it 
has actual advantages over green 
wood. 

These facts are deduced from a 
study of conditions on the Pikes Peak 
Forest Reserve, where the ravages of 
fire have been particularly widespread 
and destructive. In many instances 
the burned timber is the only kind 
available at a particular point, for ex- 
ample, in proximity to a mine or a spur 
of railroad, so for timbers and ties the 
dead material has been used for many 
years—fifteen years at Palmer Lake, 
seven years at Florissant for railroad 
ties, and longer than this for mine 
timbers. Three years ago it was first 
used for box boards and has proved 
excellent. In May, 1905, there was a 
sale for telephone poles. 

The species used are red fir, yellow 
pine, lodge-pole pine, limber pine, 
range pine, pinion, Engelmann spruce, 
and blue spruce. Of these, the pines, 
red fir, and Engelmann spruce, fur- 
nish the bulk of the material. Time 
elapsed since burning seems to make 
no great difference in the value of the 
wood, except that when serious check- 
ing results it loses its value for box 
purposes. The timber used has been 
burned all the way from three to fifty- 
five years. 

The amount o fthis timber which 
has been used is very considerable. 
There has been one sale from the re- 
serve for box boards and one for tele- 
phone poles, but the three main uses 
continue to be mine timbers, railroad 
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ties, and firewood. 

Red fir is preferred for roailroad 
ties, then yellow pine, limber pine, and 
range pine. White pine has been ob- 
jected to because of its lack of dura- 
bility, but it isnow taken in many places. 
At Rosemont, Colo., burned timber of 
all kinds is made into ties, some of the 
material having been burned fifty 
year ago. It is asserted that dry ties 
last as long and in many cases longer 
than green ties. On the Cripple Creek 
“short line” they were more satisfac- 
tory than green pine ties from Texas. 
Dry ties hold a spike well and a tie 
plate does not cut into the wood so 
seriously as it does in the case of a 
green tie. Englemann spruce is as 
good as other species as far as me- 
chanical wear is concerned, but it de- 
cays much quicker and so should be 
given a preservative treatment. 

Burned timber was first used for 
boxes by the Denver Crate and Box 
Company in February, 1903, the 
species used being Engelmann spruce 
and lodgepole pine, with some red fir 
and limber pine. The material used 
had been burned one one-half to four 
years. The Engelmann spruce was 
excellent, and the lodgepole pine also 
gave good results. The fire seasoning 
had driven the odor out of the pine so 
that it could be used for packing 
crackers and biscuits. Also, on ac- 
count of the perfect seasoning the 
boxes remained tight when put up and 
therefore sold better than green boxes. 

For mine timbers all ‘species are 
used, if of the requisite size. Dry tim- 
ber is preferred because of its light- 
ness, durability, and stiffness, all prin- 
cipally due to its better seasoning. 

For many purposes fire-killed tim- 
ber should be preferred to green tim- 
ber because it is so well seasoned. This 
seasoning makes it more durable than 
green timber, and also makes it lighter, 
so that its cost of transportation is ap- 
preciably less, and it is therefore avail- 
able, not only for numerous local uses, 
but for shipping long distances. 
Actual experience with the fire-killed 
timber proves that its utilization 
should be a source of profit to the 
reserve. 














WHITE ELM (Ulmus Americana)’ 


VIII.—Notes on Forest Trees Suitable 
for Planting in the United States 


DISTRIBUTION AND MANNER OF OC- 
CURRENCE. 
HE White or American Elm has 
been distributed through natural 
agencies from southern Newfound- 
land westward along the northern 
shores of Lake Superior to the east- 
ern base of the Rockies, and through 
the United States to the Black Hills, 
western Nebraska, Indian Territory, 
and Texas; southward it grows as far 
as Florida. It is infrequent in the ex- 
treme western and southern portions 
of its range, but appears in greatest 
abundance in the Northeast, especially 
in New England, where trees of re- 
markable size and beauty are found. 
The highest development is attained in 
the rich alluvium of the Connecticut 
River Valley. 

Although seldom the most numer- 
ous species in a forest stand, the White 
Elm is widely and uniformly distri- 
buted in the East and is one of the 
most common trees. Its favorite place 
of growth is in rich intervales, or on 
fertile wooded slopes where moisture 
is constant and abundant. It will 
grow, however, in almost any soil, 
hence it may be found in nearly every 
open field, or woodlot, and along road- 
sides everywhere throughout the East. 
In the Middle West it is one of the 
most common species, but is more 
closely confined to river valleys than 
farther east. 

The range advised for economic 
planting comprises all of the middle 
Western States, as far south as north- 
ern Texas. For purposes of shade 
and ornament, planting may be done 
throughout the entire range of the 
rec. 

CHARACTERISTICS OF GROWTH—ASSO- 
CIATE SPECIES. 


The divided trunk and spreading 
vase, or broom-shaped crown, of trees 


*Furnished by U. S. Forest Service. 





grown in the open is well known. 
When grown in the forest the trunk 
remains a single stem and the crown 
becomes reduced in size. In the South 
and West, and in unfavorable situa- 
tions, the tree becomes shorter, with 
a low, rounded crown not unlike that 
of the oak. Mature trees vary from 
60 to 120 feet in height, and have a 
maximum diameter of eight feet. The 
elm usually has a rapid growth and a 
long life, although on sterile soils both 
these qualities are materially reduced. 
The most rapid growth is during the 
first 50 to 60 years; there is a falling 
off before the century mark is reached. 
The roots are long and fibrous, and 
run near the surface for a long dis- 
tance. The tree can endure a moderate 
amount of shade. The associate 
species include nearly all of the com- 
mon hardwoods, especially those with 
a preference for moist soils, as the 
walnuts, ashes, sycamores, Tulip-tree, 
birches, etc. 
THE WOOD—ITS ECONOMIC USES. 


The wood of the young elm is very 
tough, but is usually considered of not 
much value. When the tree has 
reached maturity it furnishes timber 
which is moderately strong, coarse- 
grained, difficult to split, not suscepti- 
ble to polish, not durable, and liable 
to warp and check in drying. It is 
used chiefly in the manufacture of 
agricultural implements and carriages, 
and for flooring, cooperage, and sad- 
dletrees. 

SOIL, AND SITE. 


The preferable soil for the White 
Elm is a deep, alluvial loam which is 
never dry or lacking in abundant plant 
food. Failing to obtain ideal condi- 
tions, the tree adapts itself readily to 
soils less favorable, or even decidedly 
poor, and to an adverse climate. It 
is considered one of the hardiest trees 
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for prairie planting, and is able to en- 
dure the greatextremes of temperature 
and drouth of the treeless West. Few 
trees have been more generally used in 
prairie planting, and perhaps none is 
more generally adapted for the ex- 
posed and arid planting places of the 
western plains and prairies. 


PROPAGATION, 


Reproduction of White Elm is by 
seeds alone. If propagated for timber 
it should be done by artificial methods 
and not left to natural seeding. The 
rearing of the young plants in nur- 
sery beds is usually advisable. Occo- 
sionally, when seeds cannot be ob- 
tained, or when the nursery crop fails, 
the seedlings which spring up in damp, 
open places may be dug and used on 
the plantation site. One-vyear-old 
seedlings can be obtained from dealers 
at from $3 to $5 per thousand, but it 
is often economy for the local planter 
to grow his own stock. 

The oval, winged fruit, with the 
seed inclosed in the center of the 
papery membrane, is produced in 
abundance nearly every year. It ripens 
in May, about the time the leaves ap- 
pear, and should be gathered and 
planted at once. Seeds may be obtained 
from dealers $1 to $1.50 per pound, 
but it is safer to depend on home-col- 
lected material, because, since the vi- 
tality of unplanted seeds cannot be 
preserved more than a few weeks at 
best, those furnished by dealers are 
liable to be worthless. 

The seeds may be gathered by 
sweeping them up from the pavements, 
shaking them down from the trees 
into a canvas spread out below, or col- 
lecting them in eddies or on sand bars 
where carried by streams. They should 
never be allowed to become dry from 
the time they mature until germina- 
tion is complete. Planting should be 
done in nursery beds in rich, moist 
soil, an old garden spot being a de- 
sirable site. The seed should be sown 
in shallow drills in rows 8 to 12 inches 
apart for hand cultivation and 2 to 3 
feet apart if a horse cultivator is to 
be used. In the rows the seeds should 


be spaced I to 2 inches apart, covered 
about one-half inch deep, and the sur- 
face soil gently firmed down by means 
of a roller or by pressing with a board. 
Irrigation should be resorted to in 
times of drought, since a uniformity 
of moisture conditions is essential for 
successful germination of the seed and 
the most rapid growth of the seed- 
lings. Shade for the young plants is 
not a necessity, although at times a 
partial protection from the hot sun or 
beating rain is beneficial. The seed- 
lings may be transplanted to the per- 
manent site when I to 2 years old, at 
which time they should be 6 to 12 
inches high. 

To produce the most shapely trees, 
some of the best nurserymen cut the 
young trees back to the ground when 
they are two or three years old from 
the seed. Vigorous sprouts start from 
near the wound; the best one is se- 
lected for the trunk of the tree, and 
all other sprouts are kept pruned off. 
The strong root forces up a tall, 
straight trunk, which adds to the form 
and valve of the tree. 

For prairie planting the White Elm 
may be set in rows from 4 to 6 feet 
apart each way. Where a_ heavy 
growth of grass exists is should be 
turned under a year or two before 
planting, and if possible a crop of ce- 
reals grown on the ground. The trees 
may be set in furrows or in holes dug 
by a mattock or spade. During the 
whole transplanting operations the 
roots shovld be kept constantly moist, 
and the dirt packed firmly around the 
newly-placed seedlings. Cultivation 
between the rows is advisable until the 
trees are large enough to shade the 
ground underneath. In the East the 
preliminary breaking of the ground is 
not so essential, although the young 
trees should not be allowed to become 
overtopped by weeds or grass. 

White Elm may be grown in pure 
stands, or in mixtures with various 
rapid-growing, light-needing species, 
or with slow-growing trees if they are 
planted first and allowed to attain a 
height of 5 to 6 feet before setting the 
elm. Good associate species are the 
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Hardy Catalpa, ashes, locusts, coffee- 
tree, black walnut, black cherry, red 
cedar, and European larch. 


ENEMIES. 


Although seldom injured by wind, 
snow, or fungi, the White Elm is 
seriously affected by numerous in- 
sects. Borer larve channel the inner 
bark and the surface of the wood so 
frequently as to kill the tree; but by 
far the greatest damage is done by the 
elmleaf-beetles, and other leaf de- 
stroyers. In parts of the country park 
and street trees have been killed, and 
planting of the elm has been discon- 
tinued on this account. It is possible, 
however, by early and thorough spray- 
ing to protect the trees and in the end 
to bring about the reduction or exter- 
mination of the leaf-destroying insects. 
In case of extended ravages, speci- 
mens of the insect, together with a full 
account of the character of the injury 
done, should be sent to the Division 
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of Entomology of the Department of 
Agriculture, in order that the insect 
may be identified and measures sug- 
gested for its destruction or control. 


POSSIBILITIES AND USES. 


Stately and graceful in form and 
outline, and rapid growing and hardy 
in varied soils and severe climates, the 
White Elm adapts itself to the needs 
of most tree planters, and is grown 
extensively throughout its broad 
range. As a shade or park tree it has 
few equals, and throughout the East 
is considered the ideal tree for orna- 
mental planting. It does not thrive 
in cities where coft coal is habitually 
used, nor along streets where the mois- 
ture is all carried off by artificial drain- 
age. On the borders of gardens or 
cultivated land it is objectionable be- 
cause of the extensive spreading of the 
surface roots. For Western planting 
it has a+ recognized place in forest 
plantations which it well deserves. 


BEAUTIFYING THE STEEL HIGHWAY’ 


Splendid Achievements of the Boston and 
Maine in Railroad Forestry and Horticulture 


F. WILLIAM RANE 


Director, New Hampshire College. 


VERYTHING that tends to make 

the world more beautiful, espe- 

cially when the usefulness of such 

beauty can be appreciated and enjoyed 

by the greater masses, deserves com- 

mendation and appreciative acknowl- 
edgement. 

In a quiet and persistent way our 
railroads are beginning to do what the 
writer predicts will eventually mean 
more to the nation’s pride at home and 
its prestige abroad than some of our 
other efforts upon which we at present 
set greater value. 


There is just as much reason why 
public sentiment should be interested 
in improving our great commercial 
highways as there is that our local 
and inter-urban roads be made better. 

Every community gains its reputa- 
tion in proportion to the interest its 
citizens take in its welfare. The old 
adage “A good reputation gets abroad 
that begins at home” is as true to-day 
as it ever was. 

More has been done by American 
railroads to beautify the right of way, 
and particularly the stations and their 


*Text and illustrations reprinted through courtesy of the Boston & Maine Messenger. 





1906 


surroundings, than most people 
realize. Up to a comparatively re- 
cent period even the decoration of our 
homes has been quite largely neglect- 
ed in the United States, and many of 
our people, while making large ex- 
penditures for paintings and other 
works of art, have allowed the very 
important feature of landscape gar- 
dening to go by default. There has 
even been a notable lack of harmony 
between architecture and landscape 
gardening in this country. 

Happily, this condition has already 
undergone a vast change, and the 
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ation at heart, understands that a wise 
expenditure of money for landscape 
gardening and tree planting along his 
line is one of the very best investments 
for the present and the future that can 
be made, because of the effect it has in 
securing the co-operation and good 
will of the public. 

To take as an illustration the Bos- 
ton & Maine Railroad: This road trav- 
erses some of the most interesting and 
attractive country under the canopy. 
It not only furnishes the best of trans- 
portation facilities for business men, 
wage earners, tourists and “summer 


Students digging White Pine Seedlings for transplanting. 


American people are rapidly becoming 
better balanced in this respect. 

Our railroads, or at any rate the 
larger systems, are taking an advanced 
stand with reference to the question 
of landscape effects and embellish- 


ments. Many roads take great pride 
in the effective planting of flowers and 
shrubs around station buildings, as 
well as in adopting modern architec- 
ture for these buildings, especially 
where they have reason to know that 
their patrons appreciate such efforts. 

The far-sighted railroad manager 
having the best interests of his corpor- 


boarders,” but practically provides the 
life blood of industrial northern New 
England. 

Not only has this progressive cor- 
poration set the pace in the matter of 
beautifying station grounds and thus 
helping to make communities more at- 
tractive, but it has done much to for- 
ward the interests of scientific forestry 
in New England. 

It is a matter of gratification that 
more work of a practical nature is be- 
ing attempted toward a solution of the 
forestry problem to-day than ever be- 
fore. The writer is connected with 
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one of the New England colleges and 
has participated in the work of fur- 
thering a rational system of forestry 
for this section. In this work the 
co-operation of the Boston & Maine 
Railroad has been of decided value. 
Its representatives have attended the 
meetings of the Society for Protection 
of New Hampshire Forests and simi- 
lar bodies, and on occasion of the For- 
est Congress in Washington last win- 
ter it was represented by a special 
delegate. 

Through the courtesy of the of- 
ficials, the writer has been enabled to 
become acquainted with a number of 
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station agent ten dollars’ worth of ten- 
der bedding plants for the decoration 
and improvement of his station had, 
however, long been practiced by the 
company. 

The practice of awarding prizes for 
effective plantings in the immediate 
vicinity of station buildings had great- 
lv encouraged the agents in the work; 
brt while for a short time during the 
latter part of the summer the effect of 
these efforts was pleasing, it did not 
satisfv Mr. Curtis, and he began in 
a quiet way to direct the efforts of 
his men toward a more permanent re- 
ward for their labors. 





Rockingham Junction, N. H.—A sample of Modern Forestry. 


the men immediately in charge of the 
carrying out of the landscape improve- 
ment work of the road. 

Among those with whom he has 
talked and exchanged ideas is Mr. 
Lowville Curtis, general roadmaster 
of the Western Division, who has been 
in the employ of the company for a 
number of vears and is not only an ex- 
cellent engineer, but has a marked 
taste for all horticultural and forestry 
pursuits. 

Four or five vears ago scarcely any- 
thing important was being done in the 
way of embellishing the grounds about 
depots. The custom of allowing each 


He began to advocate the use of 
perennial shrubs and vines. An in- 
teresting incident occurred about this 
time. Mr. Curtis learned that one of 
his laborers had worked in a nursery 
in the old country. Upon questioning 
him as to the proper way to propagate 
nydrangeas, the laborer replied in such 
fluency of scientific terms that Mr. 
Curtis at once directed his energies 
into the landscape gardening depart- 
meni. 

According as he could be spared, 
the man took cuttings, collected seeds 


and plants and _ propagated and 
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brought together as many shrubs and 
plants as could be obtained. 

In a short time, a small progagating 
house was constructed, in order to en- 
able the men to continue the work 
during rainy days and in winter. 
While this house is comparatively 
small and inexpensive, it nevertheless 
stands for a large amount of work 
accomplished. 

The greenhouse was constructed at 
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Although the work was started less 
than five years ago, it has grown so 
rapidly that practically all the avail- 
able space in the immediate neighbor- 
hood of the office and yards is utilized 
for nursery purposes. Thousands of 
shrubs are being distributed all along 
the line of the Western Division and 
many are sent to other divisions, and 
yet the propagating area increases. 

The nursery being located where 











eee 





General View of the Boston & Maine Nursery at South Lawrence. 


one end of the warehouse and supply 
yards of the Western Division at 
South Lawrence, Mass., where Mr. 
Curtis has his headquarters. One is 
struck with the happy manner in 
which the esthetic is blended with the 
practical here—a department of shrubs 
for embellishing right of way merg- 
ing into piles of rails, ties, switches 
and movable railroad property of all 
kinds. 


the workmen naturally congregate 
prior to setting forth upon their vari- 
ous duties along the line, gives an op- 
portunity to utilize the spare hours 
of these men, which in the aggregate 
means a great deal of time. 

Nearly every arriving train brings 
one or more men from a completed 
job of some kind, and instead of “kill- 
ing time” waiting for the next train, 
he spends his leisure to advantage hoe- 
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ing, digging, transplanting or per- 
forming some sort of nursery work. 
The men greatly enjoy the novelty of 
the labor too. 

Often a large gang of men finishes 
work a few hours before quitting-time, 
and rather than start in on a new piece 
of work in which they could hardly 
make a beginning, this time is spent in 
the nursery. It surely has proven a 
great success, and a study of its work- 
ings would well repay any railroad 
corporation. 

In forestry the work is going on in 
a simewhat similar way. Danger 
from forest fires is a most important 
factor in railroad management. The 
Boston & Maine road follows the prac- 
tice of burning over the right of way 
by its section men and at once remov- 
ing all inflammable substances. 

To a certain extent, during a dry 
time, a system of patrol is carried out. 
Some of the accompanying illustra- 
tions show examples of forestry prac- 
tices as carried out by the Boston & 
Maine. This road has purchased a 
number of small tracts adjoining the 
right of way and is encouraging the 
adoption of modern methods of for- 
estry in developing these holdings. As 
with the work with shrubs, that in 
forestry is just beginning. 

In one of the small groves eighty 
cords of wood were cut in thinning, 
and the growth remaining is far better 
for it. Mr. Curtis finds that in the 
quieter times of the year, it is pos- 
sible to relieve a man here and there 
on a section for a day or so and have 
him report for duty on ‘some of these 
wooded tracts, where his work is ac- 
complished at no extra expense to the 
company. The company always finds 
ready use for all forest products. 

The beautiful shady groves, such as 
those at Rockingham Junction, N. H., 
or Lowell Junction, Mass., are not 
only valuable forest properties of the 
railroad, but are more desirable and 
effective than any other possible sort 
of planting. To be able to while away 
one’s time in summer at stations like 
these is a veritable pleasure. 


Trees and shrubs certainly can be 
made to minister greatly to the com- 
fort and pleasure of the traveling 
public. 

The Boston & Maine planted two 
barrels of seed chestnuts along the 
Western Division in 1904. It has also 
started a large number of white pine 
seedlings in frames, and a few years 
ago Mr. Curtis imported a number of 
catalpa trees which he is experiment- 
ing with to determine their value in 
New England. 

The time is not far distant when 
railroads generally will have their own 
nurseries, and when the embellish- 
ment of station surroundings, the cov- 
ering up of unsightly embarkments, 
etc., will be a matter of duty to them, 
as well as a source of pride. 

More and more trees and groves 
will be planted and cared for, not only 
for their shade and beauty, but as a 
part of the railroad’s economy in sup- 
plying ties, telegraph poles, piles, fuel, 
etc. 

Were railroads to employ experts 
to formulate forestry plans, the small 
expenditure would yield abundant re- 
turns. Such an official could extend 
his influence by co-operating with the 
superintendents of parks and with city 
and town authorities in his district. In 
farming and wooded sections similar 
co-operation could be carried out with 
resulting better crops of fruits, vege- 
tables and general farm produce and a 
corresponding improvement in for- 
estry methods. 

Assistance in this work undoubtedly 
could be had from the men engaged in 
teaching these branches at the various 
agricultural colleges and from the 
United States Department of Agri- 
culture. 

The work of beautifying and mak- 
ing our beloved country one that we 
can feel proud of at home or abroad 
is not only one in which governments 
and corporations, but public-spirited 
men, women and children everywhere 
should take great pleasure. 


























PROFITS FROM FOREST RESERVES 
TO BE SHARED BY COUNTIES 


Ten per cent of Gross Receipts Alloted by Law to Offset Loss 
in Taxes—Nearly Seventy-Seven Thousand Dollars this Year 


ITHIN the last two years the 
area set aside for forest-reserve 
purposes has increased from less than 
50,000,000 to more than 100,000,000 
acres. Such a change caused great 
consternation among those who were 
not familiar with the objects to be at- 
tained by forest reserves. All the ene- 
mies of the National forest policy 
made ammunition of it, and many of 
its more timid friends began to fear 
that the movement was going too far. 
Most of the arguments of doubters, 
however, could easily be refuted. 

There were two objections that 
could not be disposed of so readily— 
first, that this vast area, as large as all 
the New England and Middle States 
with Maryland and Virginia thrown 
in, took away from opportunity for 
agricultural settlement and home 
building many tracts of land scattered 
here and there along the creeks and 
valleys within the forest reserves. 
The Forester felt the propriety of this 
criticism keenly and studied carefully 
the boundaries of each reserve to elim- 
inate as much agricultural land as pos- 
sible. Finding that many small tracts 
remained, he submitted to the Secre- 
tary of Agriculture the “Agricultural 
Settlement Bill,” which the latter rec- 
ommended to Congress and which 
finally received the President’s signa- 
ture June I1, 1900. 

Although under this law all land ac- 
tually usable for home building will be 
brought within the reach of the people, 
there was another strong objection to 
the reserves, namely, that many coun- 
ties in which reserves lie have much, 
in some instances more than half, of 
their area withdrawn from the possi- 
bility of private ownership and taxa- 
tion. The Forest Service was not un- 
mindful of the unfairness of this con- 


dition and submitted a bill to grant 10 
per cent. of the total receipts from 
forest-reserves to the counties in 
which they are situated. This pro- 
posed law was finally incorporated in 
the forest-reserve provisions of the 
agricultural appropriation act of June 
30, 1906. The clause reads as follows: 

“That ten per centum of all money 
received from each forest reserve dur- 
ing any fiscal year, including the year 
ending June thirtieth, nineteen hun- 
dred and six, shall be paid at the end 
thereof by the Secretary of the Treas- 
ury to the State or Territory in which 
said reserves is situated, to be expend- 
ed as the State or Territorial legisla- 
ture may prescribe for the benefit of 
the public schools and public roads of 
the county or counties in which the for- 
est reserve is situated: Provided, That 
when any forest reserve is in more 
than one State or Territory or county 
the distributive share to each from the 
proceeds of said reserve shall be pro- 
portional to its area therein: And pro- 
vided further, That there shall not be 
paid to any State or Territory for any 
county an amount equal to more than 
forty per centum of the total income 
of such county from all other sources.” 

The proceeds from forest reserves 
in the fiscal year ended June 30, 1904, 
were $58,436.19. During the next fis- 
cal year the receipts were $73,270.15. 
‘he transfer of the forest reserves to 
the Forest Service was made February 
1 of that year, and during the five 
months remaining the Forest Service 
was busy reorganizing the plans for 
forest-reserve administration. The re- 
sult is notable. During the year ended 


June 30 last the receipts were $767,- 
219.96, which was more than a tenfold 
increase over the previous year. 

The full measure of the importance 
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of this 10 per cent. provision can not, 
however, be taken from the figures of 
this year. The receipts from the re- 
serves will probably increase with 
great strides for years to come, and 
the contribution to the counties is des- 
tined to make up richly for the loss of 
taxation. 

The 10 per cent. contributed to the 
counties is safeguarded in the act by a 
provision that it must be spent entire- 
ly for the maintenance of schools and 
public roads. The State legislatures are 
allowed to direct the expenditure. An- 
other safeguard is that the contribu- 
tions from forest-reserve receipts must 
not in any case be greater than 40 per 
cent. of the taxes received from other 
sources. 

The governors of all the States and 
Territories in which forest reserves 
are situated have been informed by let- 
ter concering the amount which will 
come to each State at the present time 
from the forest-reserve proceeds of the 
last fiscal year. These letters say: 


“x * * The payment of the Io 
per centum thus provided will be made 
by the Secretary of the Treasury, who 
will determine the exact distributive 
share of (name of State). Pending 
this determination the following re- 
ports from the records of the Forest 
Service will show you the gross re- 
ceipts from the forest reserves in your 
State during the fiscal year just closed 
and the approximate (but perhaps not 
the exact) amount which you will re- 
ceive under the terms of the act just 
quoted. * * * 
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“It is with very great pleasure that 
I am able to notify you of this begin- 
ning of the direct contribution of the 
forest reserves to the counties in which 
they lie. * * * The proceeds from 
the reserves are likely to increase rap- 
idly, so that this contribution, although 
it may not yet have reached an import- 
ant figure, will ultimately pay a very 
considerable proportion of the ex- 
penses of the counties which are fortu- 
nate enough to have forest reserves 
within their boundaries. * * *” 


The sum which each State and Ter- 
ritory will receive this year is given 
below: 


States. 10 per cent. 
I gedaan $7,976.68 
CBIGIIA 6 cid a2 cies diacces 8,192.12 
ND a sin0cwsVeencens 12,541.79 
RN ge wk ea iad aaa 6,436.24 
NE <ic wt elaennreaans 102.00 
er 5,869.04 
DMN crc ackeceeee eens 24.00 
rr 790.35 
Te 4,694.55 
eee eee eee 120.95 
I Sic ciinwwkanmanxs 7,587.36 
Sottn Dakota... ...+s-<% 3,599.05 
ROE Se siraiiahe ish bme es and 9,786.86 
re 1,936.43 
oo ee ry 6,781.50 
re eee re reer 283.00 

Bae ne $76,721.92 


Alaska, being neither a State nor a 
Territory, is not entitled by the word- 
ing of the law to share in the distribu- 
tion. 
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NOTES ON THE FORESTS OF HAR- 
FORD COUNTY, MARYLAND 


BY 


TREADWELL CLEVELAND, JR. 


U. S. Forest Service. 


THE soil and topography of Harford 
County are generally favorable 
to forest growth. As a whole the 
county is well forested; considerably 
over half its total area is clothed with 
forests of which a good proportion will 
supply mechantable timber. More 
than common economy has been 
shown in clearing. One rarely sees 
non-agricultural land, steep slopes, or 
hilltops denuded. On the contrary, it 
is striking that most of the farms are 
well supplied with woodlots, especial- 
ly where rough or steep land would 
make agriculture only a temporary or 
partial success. Virgin timber, of 
course, is not to be found in important 
quantity, but the second growth, espe- 
cially the coppice chestnut and oak, is 
chiefly vigorous and sufficient in quan- 
tity to supply demands for home con- 
sumption almost indefinitely. In the 
southern lowlands bordering the Ches- 
apeake the heaviest stands of large 
timber are found. These have only 
recently been severely cut. Five or six 
years ago cutting began to take some 
of the best of this timber, largely for 
use outside the county. At the present 
time one of the best stands in Gun- 
powder Neck is being removed by a 
manufacturer in Kent County, who 
veneers red gum for fruit baskets. 
The soil varies from a sandy loam 
and sandy clay toward the south along 
the Chesapeake to a loam in the inte- 
rior of the county about Belair and a 
much rougher, stonier loam in the 
nothern part toward the Pennsylvania 
boundary. Coupled with the rise in 
elevation from the Chesapeake inland 
this change in the character of the soil 
controls the distribution of botanical 
species. On the level southern low- 


lands, for instance, the abundance of 
red gum in all stages of growth and 
particularly its spreading and vigorous 
reproduction are characteristic. With 
the red gum occur yellow poplar, white 
oak, red oak, Spanish oak, willow oak, 
and ash. Locust, an abundant tree 
throughout the county, and juniper 
are also found here growing to large 
dimensions. Several exceptionally 
large groups of juniper were noted. 
On leaving the shore and gaining a 
higher elevation and a different soil 
the frequency of red gum diminishes, 
while swamp, Spanish and willow oak 
practically disappear, scrub oak, chest- 
nut oak, and chestnut increase in abun- 
dance and size, and sassafras also is 
found in larger quantity. The char- 
acteristic forest of this upland section 
of the county is chestnut and chestnut 
oak coppice. Another change from the 
snore line to the hills is the occurrence 
on the higher elevations of several spe- 
cies of natural and planted conifers. 
White pine, pitch pine, scrub pine and 
short-leaf pine were found. On the 
farms planted Norway spruce and 
silver fir and European larch had at- 
tained good size. 

The abundance of locust merits spe- 
cial consideration in the county. Wher- 
ever good light reaches seedlings or 
saplings, as for example along fields 
aud on the borders of the woodlot or 
forest glade, locusts are found in good 
numbers. Especially along roadside 
fences locust have secured a footing, 
apparently by the well-known means 
of the wind blowing winter-shed seeds 
over the fields and lodging them in 
drifts or against such obstacles as 
fences or underbrush. A good deal of 
planted locust is also found, but this, 
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of course, has but slight commercial 
importance in comparison with the 


natural groves and fence rows. The 
conditions of soil and climate seem 


particularly favorable to the healthy 
growth of locust practically through- 
out the county. 

It is quite plain that farmers very 
well appreciate the serviceability of 
locust. It is a conspicuous tree about 
the farmstead, and evidently much 
prized for its beauty, shade, and sup- 
ply of honey-producing flowers in 
arly spring, but its main value is well 
understood to be its use for fence 
posts. The farms of the county, as a 
whole, are particuarly well fenced. 
Although chestnut is the most com- 
mon wood for these fences, locust is 
apparently much used for this purpose. 
There could be no doubt about its fur- 
nishing, on the whole, as serviceable 
fence material as any that could be 
had. In view of the natural vigor of 
locust of this region and of its unusual 
utility, there can be little doubt that a 
real investment might be made by 
planting the less fertile or more rugged 
parts of farms with this tree. Red 
gum is certainly one of the important 
trees of the county. Not only is it 
found in good dimensions throughout 
the lower, moister lands of the south- 
eastern part of the county, but there 
seems also to be a growing tendencv 
toward seeding up a good deal of cut- 
over or cleared lands with this tree. 
ihere can. be little doubt, therefore, 
that in this part of the county red gum 
is destined to compete favorably with 
more important species, and eventual- 
ly to assume a larger importance in 
the forest than it now enjoys. In 
view of the increasing use of red gum, 
since proper methods of handling it 
and drying are able now to cure its 
former defects, the red gum of Har- 
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ford County has so much the more 
commercial importance. 

Whole fields lying to the leeward 
side of the forest are occasionally seen 
growing up almost solid to juniper. 
The ability of this tree to withstand 
drought and intense light through all 
stages of its growth especially when 
very young, coupled with other favor- 
ing circumstances of soil and climate, 
have resulted in giving this tree a 
wide, important distribution in the 
county. How favoring conditions in 
general are for the growth of juniper 
may be seen especially in the very fine 
individual specimens which are a strik- 
ing feature along road sides and lanes 
and bordering division fences. Since 
juniper furnishes probably the best 
fence posts obtainable, it is clear 
enough that a good deal of money 
value is represented in the hundreds of 
thousands of juniper posts now ripe 
for cutting or growing rapidly toward 
usable size. 

Among the encouraging conditions 
for marketing forest products in the 
county are the unusually good roads 
which make transportation to the rail- 
ways or to the waters of the Chesa- 
peake easy and inexpensive. Though 
toward the northwestern part of the 
county the roads are so steep that much 
washing occurs, still the larger part of 
the county enjoys macadam roads of 
excellent quality. Up-to-date road- 
making engines are busy improving 
the poorer roads. 

It would probably be a serious mis- 
take to count on supplying demands 
for timber outside the county, but the 
changes in forest tvpe from north to 
south give good opportunity to make 
exchange of one kind of timber for 
another, and it is always economical to 
be able to reach the sawmill without 
extra transportation expenses. 





























Appalachia—May, 1906. Published _ by 
the Appalachic in Mountain Club. Pp. 196, 
illustrated. Boston, 1906. 


The current number of Appalachia con- 
tains, in addition to the articles and club pa- 
pers regularly issued, the reports of officers, 
proceedings of meetings, and official reports 
of the Appalachian Mountain Club for 1905. 
Among the contributed articles there is a 
very interesting paper on “The Proposed 
Eastern Forest Reserves,’ being compiled 
from an address delivered before the club 
by Mr. Gifford Pinchot, on January 20, 
1906. In the reports of the councillors, Mr. 
Harlan P. Kelsey contributes a gratifying 
statement of the forestry work accomplished 
by the club and urges the perpetuation of 
New England forests. The pamphlet con- 
tains some very striking mountain views, 
particularly those illustrating Miss Annie S. 
Peck’s article on climbing Mount Sorata. 


Fourth Annual Bulletin of the Con- 
necticut Forestry Association. Pp. 16, 
illustrated. New Haven, 1906. 

This pamphlet contains a short concise 
statement of the progress in forestry in 
Connecticut and the need for its more gen- 
eral practice—in general a complete exposi- 
tion of the forest situation in Connecticut. 
Mr. Austin F. Hawes, State Forester, con- 
tributes the leading article on the “Forestry 
Situation in Connecticut.” In addition, the 
Connecticut laws bearing on forestry are ap- 
pended, and the Conecticut Forestry Asso- 
ciation, its aims and work, briefly described. 


Proceedings of the Iowa Park and For- 
estry Association, Fifth Annual Meet- 
ing. Published by the Association. Pp. 
133, illustrated. Des Moines, 1906. 

This volume contains the complete pro- 
ceedings of the meeting of the Iowa Park 
and Forestry Association held at Des 
Moines, December 11 and 12, 1905. Dis- 
cussion of forestry occupies a gratifying 
amount of space, and includes an excellent 
paper by Mr. H. P. Baker on “How to 
Plant a Ten-Acre Lot to Trees,” from the 


viewpoint of the Forest Service, and a con- 
tribution of value on the same subject from 
another viewpoint by Mr. B. Shimek. 





Botanical 


Bulletin of the New York 
Garden. Vol. 4, No. 13, issued June 25, 
1906. Pp. 308, illustrated. New York, 
1906. 


The volume here presented contains five 
papers by eminent authorities, describing 
contributions to flora of various loc alities, 
and descriptions of new species collected. 
To the botanist and student of native flora 
the book should prove valuable. 





Irrigation in the North Atlantic States. 
Office of Experiment Stations, Depart- 
ment of Agriculture, Bulletin No. 167. 
By Aug. J. Bowie, Pp. 50, illustrated. 
Washington. Government Printing Office. 
1906. 

The bulletin presented here includes the 
results of investigations made in 1905 in 
Maryland, Delaware, Pennsylvania, New 
Jersey, New York, Rhode Island and 
Massachusetts to determine to what extent 
irrigation was practiced, and the various 
methods in vogue. The report shows con- 
clusively that for market gardens and 
meadows, irrigation in humid sections has 
proven profitable. As yet its application in 
the raising of general farm crops has not 
been extensive. The cost of water, not- 
withstanding its abundance in the East, far 
exceeds that in the arid regions, and the 
suggestion is made that if this cost could 
be reduced, the application of irrigation 
would render the production of many crops 
profitable, which, with the present cost of 
water, are unprofitable. The descriptions of 
irrigation practice should be suggestive to 
many who are now raising truck without 
the aid of irrigation. 


Topographic Development of the Kla- 
math Mountains. Bulletin No. 196, U. S. 
Geological Survey. By J. S. Diller. Pp. 
66, illustrated. Washington, Government 
Printing Office. 

As its title indicates this bulletin contains 
an exhaustive analysis of the topographic 
features of those portions of Northern Cali- 
fornia and Oregon embraced in the Klamath 
range. 














DEPARTMENT OF THE INTERIOR, Washington, 
D. C., July 3, 1906. Sealed proposals will be 
received at the office of the Engineer, U.S. Recla- 
mation Service, Billings, Montana, until 2 o'clock 
p. m., August 23, 1906, for the construction of 
structures on Division 1, Garland Canal, Sho- 
shone Project, Wyoming, involving about 18,000 
cubic yards of grading, 1,800 cubic yards of con- 
crete, the placing of 127,000 pounds of steel rein- 
forcing bars and other incidental work. Partic- 
ulars may be obtained from the Chief Engineer 
of the Reclamation Service, United States Geol- 
ogical Survey, Washington, D. C., or from the 
Engineer, Cody, Wyoming. THOS. RYAN, Act- 
ing Secretary. 





en THE INTERIOR, Washington, 
D. July 3, 1906. Sealed proposals will be 
aaa at the office of the United States Recla- 
mation Service, Williston, North Dakota, until 
10 o’clock, a. m., August 30, 1906, for the con- 
struction of canals and ditches, involving the 
excavation of about 220,000 cubic yards of earth 
and furnishing labor and material for various 
structures requiring about 40,000 feet B. M. of 
lumber, and 1,000 cubic yards of concrete, in con- 
nection with the Williston Project. Particulars 
may be obtained from the Chief Engineer, United 
States Reclamation Service, Washington, D. C., 
or from H. A Storrs, Electrical Engineer, Willis- 
ton, North Dakota. THOS. RYAN, Acting Sec- 
retary. 


Dgratent OF THE INTERIOR, Washington, 
June 11, 1906. Sealed proposals will be 
ni at the office of the United States 
Reclamation Service, Salt Lake City, Utah, 
until 3 o’clock p. m., August 30, 1906, for the 
construction of the Strawberry Tunnel, involv- 
ing 18,600 linear feet, more or less, of tunnel, 
the same being a portion of a system for the 
diversion of about 500 cubic feet of water per 
second from Strawberry River to the Spanish 
Fork Valley, Utah. Particulars may be ob- 
tained from the Chief Engineer of the Recla- 
mation Service, Washington, D. C., or the En- 
gineer, Salt Lake City, Utah. E. "A. HITCH- 
COCK, Secretary. 





DEPARTMENT OF THE INTERIOR, Washington, 
D. C., May 29, 1906. Sealed proposals will be 
received at the office of the United States 
Reclamation Service, Browning, Mont., until 
2 o'clock p. m., July 31, 1906, for the construc- 
tion of about 14 miles of canal for the di- 
version of 850 cubic feet of water per second 
from the St. Mary River at a point about 35 
miles northwest of Browning, involving the ex- 
cavation of about 1,700,000 cubic yards of ma- 
terial. Particulars may be obtained at the of- 
fice of the Chief Engineer of the Reclamation 
Service, Washington, D. C., or from Cyrus C. 
Babb, Engineer, Browning, Mont. E. A. 
HITCHCOCK, Secretary. 


1 Can Sell Your Real Estate or Business 
NO MATTER WHERE LOCATED 


Properties and Business of all kinds sold quickly 
for cash in all parts of the United States. Don’t 
wait. Write today describing what you have to 
sell and give cash price on same, 


If You Want to Buy 


any kind of Business or Real Estate anywhere. at 
any price, write me your requirements. I can 
save you time and money. 


DAVID P. TAFF, 
THE LAND MAN, 


415 KANSAS AVENUE, 


TOPEKA, KANSAS. 
IT PAYS TO ADVERTISE 


FORESTRY & IRRIGATION 














Read ‘‘ Irrigation in the United 
States,’ by Frederick Hayes 
Newell, Chief Engineer U. S. 
Reclamation Survey. Price, $2, 
postpaid to any address. Address 
‘* Fore. —_ = Trrigation,’? Wash- 
__ ington, a : 


AUGHLIN , 


FOUNTAIN 
PEN 


The Best at Any Price 


Sent on approval to 
responsible people. 


A Pecket Com aplon of 
never ending usefulness, a 
source of constant pleasure 
and comfort, 

To test the merits of 


Forestry and Irrigation 


as an pdvertising un 
we offer BM of 
these ee’ supers 
jor to + 


$3.00 


gtades of other makes for 
only 


f.20 


Unconditionally Guaranteed 
ane Satisfactory. 
wnt & week, & pet suited, 

t back a give you 

a 10 By it it (the addit: lten 

pe tsis to ay | for your goente 

rey bon e pen). Weare 
to take chances on you 
wanting to sell; we know pen 
jues—you will when you 

ve one of these. 

Finest quality hard Para rub- 
ber reservoir holder, 14k. Dia- 
mond Point Gold Pen, an 
desired flexibility in fine, me 
jum or stub, and the only per- 
fect ink feed known to thesci- 
ence of fountain pen making. 
Sent id on receipt of $1.00 

| aw tomeh tration, 8e pte 

This great Special Offer b 
good for) 7 Poe mies Pen H a 
our Safety Pocket Pen Hold- 
= free of charge with each 

PRemem iber—There is Ni 

“just as good’’as the Lenghe 
. La on it; take no 

State ether Ladies’ or 
gute, whe ’s style is desired. 
Illustrations are full size of 
complete article. 


LAUGHLIN & CO., 


841 Griswold St. 
Detroit, Mich. 




















S 





































THEODORE 2... 


man 


ROOSEVELT @««ieer 
F REE Sines of F IELD AND STREAM 


The Wilderness Hunter (1 vol.) American Ideals (1 vol.) 
“Written by a mighty hunter, also a naturalist as well as a ‘*These essays are written on behalf of the many men who do take 
sportsman, a close observer as well as a sure shot.” an actual part in trying practically to bring about the conditions 


Hunting sien Grisly and Other for which we somewhat vaguely hope.” —F rom the Preface. 
Sketches (1 vol.) Administration—Civil Service (1 vol.) 


WORKS 








** The essays in this volume possess a special interest for the 
Hunting Trips of a Ranchman (1 vol.) voters of to-day, in that they set forth the author’s theories of 
2 Coming ‘eee in the Bad Lands and hunting large game citizenship an of administration.” 
and waterfo 
The Naval War of 1812 vols, 
Hunting Trips on the Prairie and in (2 ) 
the Wilderness (1 vol.) The Winning of the West (6 vols.) 


*! These sketches are not merely interesting as graphic pictures “ The six volumes presented in this history, while each is come 
of hunting lite, but have a historic value in describi ing a condition plete in itself, comprise together a picturesque and comprehensive 
of things ow rapidly passing away in the region of the prairies _ narrative of the early history of the great States of the Middle 
and the Kocky Mountains.” West and of the Southwest.’ 


Our Attractive Offer 


Every man, woman, and youth of red blood wants FIELD AND STREAM 
after reading one or more numbers, and every American will want at least 
some of the above books. 


The subscription price of FiELD AND STREAM is $1.50 per year. The magazine is in- 
teresting and healthfully inspiring to every member of the family circle or fireside. Its 
monthly visit is like a draught of pure air. The timely articles on the “ How, When and 
Where ” of sport with Rod, Gun, Dog, Camera, Canoe, etc., are invaluable alike to novice or 
expert. An instructive series of articles is now running entitled “ Camping and Woodcraft,” 
written by Horace Kephart; also, just beginning, one on “ Game Preserves in America,” 
covering the most approved methods of introduction, propagation, etc., by the noted authority, 
Dwight W. Huntington. 

Each year’s subscription, renewal, or continuation of subscription, costing $1.50, entitles 
the sender to a free choice of any one volume ; two years ($3.00) to two volumes, and so on 
up to any number wanted. To those who wish the complete set without prolonging their 
subscription for fourteen years or securing the subscriptions of others, we offer the complete 
set of 14 volumes and a three years’ term of subscription for $10. 

These books are published by one of the highest class firms in America and are exceedingly neat and 
compact in form, 16mo, cloth bound, with frontispiece. All are uniform in size and binding. We guarantee 


that they will please or money refunded. All postage or express charges prepaid by us. We will only furnish 
these books with above subscription offer. THE SUPPLY IS LIMITED! DO NOT DELAY! 


gy ds ssa FIELD AND STRE AM ie benwoitie - - 


**America’s Magazine for Sportsmen” 15 Cents a Copy on all News Stands 
























































































White Pine Norway Spruce 
Pitch Pine Catalpa Speciosa 
Scarlet Oak Yellow or Black Locust 
White Mulberry Magnolia Acominata 
Deciduous Cypress 
SEND FOR OUR CATALOG OF TREE AND SHRUB SEEDS 
—? 
THOMAS MEEHAN & SONS, TREE SeEDSMEN, Box R, DRESHERTOWN, PA. 
BLOCK, | GREEN 
Principles of American Forestry 
Pbotograpber 12mo, xiii X 334 pages, 73 figures, in- 
cluding many half-tones. Cloth, $1.50 
Views, Lantern Slides, Bromide Enlarge- WILSON 
ments, Copying, Developing and Printing 
Trrigation Engineering 
216 SIXTH STREET, S. E. Fifth edition, enlarged. Small 8vo, 
WASHINGTON, D.C. xxix X 614 pages, 41 full page plates, 
mostly half-tones, and 142 figures. 
Cloth, $4.00 
ORCHIDS ORCHIDS SNOW 
eee ates Quid Goons Che Principal Species of Wood: Cheir 
Our Illustrated and Descriptive Characteristic Properties 
aan ay bu Son on uopoemine. Large 8vo, 203 pages, figures in the 
Orchid Growers LAGER & HURRELL text, 39 full page half-tones. Cloth, $3.50 
and Importers. 
SUMMIT, N. J. ELLIOTT 
Practical Farm Drainage 
T TOOTH 12mo, 100 pages, 25 figures. Cloth, $1.00 
POWDER ELLIOTT 
Pa Engineering for Land Drainage 
WL| So 12mo, vii X 232 pages, 41 figures, 6 full 
page half-tones. Cloth, $1.50 
JOHN WILEY & SONS 
43 and 45 East 19th St New York City 
It will not tarnish gold work nor scratch IT PAYS TO : ADVERTISE 
the enamel. A perfect dentifrice—the — e : 
one for you. Ask your dentist. Forestry and Irrigation 
] 
that this publication is printed 
The.. PAPER . . on is furnished by 
e 
R. P. Andrews Paper Co., Inc., Washington, 
Sole Agents in the District of Columbia for the 
West Vrginia Pulp and Paper Company, b)) 
the Largest Manufacturers of Book Paper in 
the world. 
IF IN NEED, DROP THEM A LINE 








In writing advertisers kindly mention FoRESTRY AND IRRIGATION. 





























North St., at Delaware Ave, 





Ghe 
Lenox Hotel 


IN BUFFALO 





High-Grade Modern Con- 
struction . Fire-proof through- 
out . European plan . Rates 
$1.50 per day and upward. 
Room reservations can be 
telegraphed at our expense 
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GEORGE DUCHSCHERER 


PROPRIETOR 











Fisherman's 
Luck 

in Summertime means 

freedom from Prickly 

Heat, Chafing and 

Sunburn. 


MENNEN’S 


Borated Taicum 


TOILET 
POWDER 


always brings im- § 
mediate relief. Be 
sure that you get 
the original. 

For saleeverywhereor by mail, § 
25 cents. Sample free. 


Gerhard Mennen Co. 
Newark, N.d. 










LEXINGTON HOTEL 


Just off Broadway on 47th St., West 
and Long Acre Square NEW YORK 


an 


| Opened Jan. 1906 


Absolutely 
Fireproof 


Unsurpassed 
Apartments 


524 Rooms 
with 
Private 
Baths 











High Class, Up-to-Date Hotel 
$1.50 Per Day, and up 
European Pian 
Within Five Minutes Watk of 
EIGHT THEATRES 
Send for Souvenir Postal Cards 


Geo. R. Jones @ Sones 

















BOOKS FOR BUSINESS MEN 





TERMS cash with order. We make no deviation from this rule. Prices unless 
otherwise stated, include transportation. 


The Business World Company, 1 Madison Avenue, New York City 


IMPORTATIONS 
ACCOUNTANCY PUBLICATIONS 
The prices quoted include both duty and postage. 


Accountants’ Accounts. By William 
Henry Fox. Price $3.00 

Accountants’ Assistant, The. An Index 
to Various Lectures of English and 
Scottish Accountants, Articles, etc. 
Price $2.5C. 

Accountants’ and Bookkeepers’ Vade- 
Mecum, The. By G. E. Stuart What- 
ley. Price $3.00. 

Accountants’ Compendium. By S&S. S. 
Dawson, A.C. A. A complete Lexicon 
on Accountancy subjects. 400 pages. 
Price $6.00. 

Accounting in Theory and Practice. By 
George Lisle, C. A., F. F. A. Price 
$5.50. 

Deals with the principles of general 
accounting, and is an exhaustive work 
on the subject. 

Accountants’ Library, The. A series of 
handbooks, which, when completed, 
will comprise systems of bookkeeping 
adaptable to all classes of business enter- 
prises. The authors of the various 
books know the subject they write 
about thoroughly and their readers can 
rest assured that the information they 
obtain from this valuable series is au- 
thentic and practical 

Advanced Accounting. By Lawrence R. 
Dicksee, F. C. A. 400 pages. Price 
$8.40. 

Auditing. A practical Manual for Audi- 
tors. Fifth edition. 800 pages. By 
Lawrence R. Dicksee, F.C. A. Price 
$8.40. 

Auditors: Their Duties and Responsibili- 
ties under the Joint Stock Companies 
Acts, and the Building Associations, 
Friendly Societies, and Industrial So- 
cieties Acts (English). By Francis W. 
Pixley. Price $7.50. Postage and pack- 
ing, 15 cents extra. 





Balancing for Expert Bookkeepers. By 
G. P. Norton. Price $2.40. 

Bookkeeping for Accountant Students. 
By Lawrence R. Dicksee, F. C. A. 
Price $4.20. 

Bookkeeping forCompany Secretary. By 
Lawrence R. Dicksee, F. C. A. Price 
* $1.40. 

Bookkeeping Exercises for Accountant 
Students. By L. R. Dicksee. Price 


Bookkeeping for Retail Traders. By 
Findlay. Price $1.20. 

Bookkeeping for Solicitors. By Hodsoll. 
Price $1.40. 
A new system. 

Bookkeeping for ag egy, | Building 
Societies. By J. F. Lees. Price $1.40. 

Brewers’ Accounts. By William Harris. 
130 pages. Cloth. Price $2.50. 

Canadian Accountant, The. By S. G. 
Beatty and J. Johnson, F.C. A. Price 
$2.00. 


Company Secretary, The. By W. H. Fox, 
C. A. 400 pages, Price (new edition) 
$10.00. 

Cost Accounts of an Engineer and Iron 
Founder. By J. W. Best, F. C. A. 
Price $1.00. 

Encyclopedia of Accounting. Edited by 
George Lisle, C. A., author of ‘‘Ac- 
counting in Theory and Practice.’’ 
With contributions by Lawrence R. 
Dicksee, F. C. A., Francis W. Pixley, 
F. C. A., Gerard Van de Linde, F. C. 
A., and Arthur F. Whinney, F. C. A. 
Six volumes. Price $8.00 per volume; 
complete set, $48.00. 

Engineering Estimates, Costs and Ac- 
— By a General Manager. Price 

.80. 


Executorship Accounts. With a com- 
plete set of accounts. By F. Whinney. 
Price $3.00. 

Factory Accounts. By Garcke and Fells. 
(Fifth edition.) Price $3.00. 





CATALOGUE 


SENT FREE 





EVERY BUSINESS MAN should read THE BUSINESS WORLD 


published monthly. It’s full of hints and 


valuable suggestions. 10 centsa copy; $1a year. Send for sample copy. 





THE BUSINESS 


WORLD COMPANY, 


1 MADISON AVENUE, NEW YORK CITY 



































THREE FAST 


California Trains 


daily from Chicago via the Chicago, 
Union Pacific & North-Western Line, 
over the only double track railway be- 
tween Chicago and the Missouri River. 


The Overland Limited 


Fast through electric-lighted train ‘to 
San Francisco and Portland daily. The 
most luxurious train in the world. Less 
than three days en route. 


Los Angeles Limited. 


Electric-lighted, daily through train ar- 
riving at Los Angeles afternoon of the 
third day, via the new Salt Lake Route. 
Entire new equipment. Drawing-Room 
and Tourist Sleeping Cars, Composite 
Observation cars, Dining cars. 


The China & JapanFastMall 


to San Francisco, Los Angeles and 
Portland without change. Pullman Draw- 
ing-Room and Tourist Sleeping cars. 
4 The Best of Everything 
All agents sell tickets 
via this line. 


Write for booklets, maps, schedules, 
rates, list of hotels, and descrip- 
tion of limited trains to 
W. GB. KNISKERN, 

P.T. M., C. & N.-W. Ry., 
Chicago, til. 














The 

San Joaquin 
Valley of 
California 


Is one of the largest valleys in the 
United States, with a plentiful and never- 
failing water supply, where the small 
farmer’s dimes grow into big silver dollars 
very quickly. 





The climate is ideal. The producing 
season covers every month in the year. 
Lands are reasonably cheap, and but 
little capital is required to get a start. 

If you would like to know more about 
this country, address 

C. L. SEAGRAVES, 
General Colonization Agent, 
A.,T., & S. F. Ry., 
1117 Railway Exchange, 
CHICAGO, ILL. 














40 DIFFERENT DESIGNS 





“ A Neg of Steins.” Six Steins and Tankard 
for $9. Steins, $1.25 each 


“With a Stein on the Table” 


or on the mantel either, for 
that matter, is strictly 
proper now-a-days among 
college people. Owing to 
their rich colors and mas- 
sive shapes, our 


College Steins 


are in great demand. 
We have Athletic Steins, 
with typical sport of col- 
lege; Fraternity Steins, 
with fraternity emblems 
and colors; Collegiate 
Steins and Tankards—a!! 
greatly in vogue. Drop us 
postal for illustrated circu- 
lars—they will interest you. 


NATIONAL ART CHINA CO. 
Washington, D. C. 














In writing advertisers kindly mention ForEsTRY AND IRRIGATION. 
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“ NURSERY STOCK 
oe AT WHOLESALE PRICES. 




















All stock guaranteed disease free and true to name. 
Hart Pioneer Stock ‘is pure bred and produces heavy crops 


Value received for every dollar sent us. No Agent’s Commission. 
WRITE FOR COMPLETE PRICE LIST. WE WILL SAVE YOU MONEY. 


HART PIONEER NURSERIES, **‘tss"°° Fort Scott, Kan, 


















UNION PACIFIC 


KNOWN AS 
“The Overland Route’’ 


Is the most direct line to all principal points west, and offers 
a more diversified route to select from than any 
other Trans-Continental line. 















Every Business Interest is to be found along its Line 


FOR THE MINER 
The great mountains of the West 
wait but the opening to become 
the source of large fortunes.... 


FOR THE FARMER 


Thousands of acres of rich agricultural 
lands are yet open for settloment.... 


FOR THE STOCK-RAISER 


‘Immense aréas of excellent ening lands can yet 
DO: BOCUREE . 200-6 00 5 0 8b 6 0% 04% % 065040 0,0 8 


FOR THE BUSINESS MAN 


The growing cities and towns of the West are daiy offerin 
unequalled opportunities for investment of capital an 
location of industries which are unsurpassed by older 
sections of the United States ......eeeee- eocccce 
























Inquire of E. L. LOMAX,G. P. & T. A., 
Omaha, Nebr. 
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- (Colleae Posters } 


In the colors of the college they represent; size 14 x 22 
inches. They are to the athletic world what the 
Gibson and Christy pictures are to the social world. 
































Price 25 Cents; or any Five for $1 


Post paid, on receipt of price. Write for catalogue 
containing minature sketches like the above. 


H. M. Suter Publishing Co. 


509 12th STREET, N. W. 
» WASHINGTON, D. C. 










































ae H E- = —— 





National 














Irrigation 








Association 








Chicago, New York, Washington, 
1405 Fisher Building 17 Battery Place Star Building 





OFFICERS 
TuHos. F. WatsH, Washington, GrEorGE H. MAxweE tu, Chicago, 
President. Executive Chairman. 
JAMES H. EcKELs, Chicago, CHARLEs B. Bootne, Los Angeles, 
Treasurer. Chairman Board of Directors. 
Guy E. Mircue.t, Washington, 
Secretary. 





The objects of the Association, as set forth in its Constitution, 
are as follows: 


1. The adoption by the Federal Government of a permanent policy for the recla- 
mation and settlement of the public domain, under which all the remaining public 
lands shall be held and administered as a trust for the benefit of the whole people of 
the United States, and no grants of the title to any of the public lands shall ever here- 
after be made to any but actual settlers and homebuilders on the land. 

2. The preservation and development of our national resources by the construct- 
ion of storage reservoirs by the Federal Government for flood protection, and to save for 
use in aid of navigation and irrigation the flood waters which now run to waste and 
cause overflow and destruction. 

3. The.construction by the Federal Government of storage reservoirs and irriga- 
tion works wherever necessary to furnish water for the reclamation and settlement of 
the arid public lands. 

4. The preservation of the forests and reforestation of denuded forest areas as 
sources of water supply, the conservation of existing supplies by approved methods of 
irrigation and distribution, and the increase of the water resources of the arid region 
by the investigation and development of underground supplies. 

5. The adoption of a harmonious system of irrigation laws in all the arid and sem - 
arid states and territories under which the right to the use of water for irrigation shall 
vest in the user and become appurtenant to the land irrigated, and beneficial use be the 
basis and the measure and limit of the right. 

6. The holding of an annual Irrigation Convention, and the dissemination by pub- 
lic meetings and through the press of information regarding irrigation, and the recla- 
mation and settlement of the arid public domain, and the possibilities of better agricul- 
ture through irrigation and intensive farming, and the need for agricultural education 
and training, and the creation of rural homes as national safeguards, and the enconrage- 
ment of rural settlement as a remedy for the social and political evils threatened by the 
congestion of population in large cities. 
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Association 








Chicago, New York, Washington, 
1405 Fisher Building 17 Battery Place Star Building 





OFFICERS 


Tuos. F. WaisH, Washington, GrorGE H. MAxweEL.t, Chicago, 
President. Executive Chairman. 
CHARLES B. Boorue, Los Angeles, 


JAMES H. EcKeEts, Chicago, 
Chairman Board of Directors. 


Treasurer. 
Guy E. Mitcuett, Washington, 
Secretary. 





The objects of the Association, as set forth in its Constitution, 
are as follows: 


1. The adoption by the Federal Government of a permanent policy for the recla- 
mation and settlement of the public domain, under which all the remaining public 
lands shall be held and administered as a trust for the benefit of the whole people of 
the United States, and no grants of the title to any of the public lands shall ever here- 
after be made to any but actual settlers and homebuilders on the land. 

2. The preservation and development of our national resources by the construct- 
ion of storage reservoirs by the Federal Government for flood protection, and to save for 
use in aid of navigation and irrigation the flood waters which now run to waste and 
cause overflow and destruction. 

3. The.construction by the Federal Government of storage reservoirs and irriga- 
tion works wherever necessary to furnish water for the reclamation and settlement of 
the arid public lands. 

4. The preservation of the forests and reforestation of denuded forest areas as 
sources of water supply, the conservation of existing supplies by approved methods of 
irrigation and distribution, and the increase of the water resources of the arid region 
by the investigation and development of underground supplies. 

5. The adoption of a harmonious system of irrigation laws in all the arid and sem - 
arid states and territories under which the right to the use of water for irrigation shall 
vest in the user and become appurtenant to the land irrigated, and beneficial use be the 
basis and the measure and limit of the right. 

6. The holding of an annual Irrigation Convention, and the dissemination by pub- 
lic meetings and through the press of information regarding irrigation, and the recla- 
mation and settlement of the arid public domain, and the possibilities of better agricul- 
ture through irrigation and intensive farming, and the need for agricultural education 
and training, and the creation of rural homes as national safeguards, and the enconrage- 
ment of rural settlement as a remedy for the social and political evils threatened by the 
congestion of population in large cities. 
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| Make Your 
LAND 
Productive 





The value of arid land can often be increased 
from $1.00 to $100 or even $500 anacre | 

use Fairbanks-Morse Mechanical Irri 
Machinery. Send for our new illustra 
pamphlet Practical trrigation, No. 649 P 


Fairbanks, Morse & Co. 


Chicago, Illinois 
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ROCKIES. Pocket size ) = (Pumps Water by Water Power 
Town Water Works, 
paid ("Railroad Tanks, Irrigation, 
sIRDS, 231 Country Homes, Greenhouses. 


Jo Attention—No Expense—Runs Continuously. 


Ah WATER and GAME BIRDS, 


t 


YL 


5 Oa 


Bound in sy BL 
Send for circu 


Operates under 18 inches to 50 feet fall. Eley 
30 feet each foot of fall. 5000 in successf 
Sold on 30 days trial. Catalog and estimate free 


» MpRwa 
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THE AMERICAN BIRD MAGAZINE, | | isco: ‘sits Stuleond ani 








WORCESTER, MASS, 





ee cen a 2003 Trinity Bidg., New Week: 








CALIFORNIA | JANUARY 


W. E. HOYT, G. E. P. A. 
+ 335 Broadway, New York, N. Y. 
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ESTABLISHED 1802 


for over a hundred years have been universally 
recognized as the standard of excellence. 


TREE AND SHRUB SEEDS 


We aim to"have the most complete assortment of 
Native and Foreign Tree and Shrub Seeds, and 
have collected for us annually all the sorts that 
can be procured. 


Send for OUR CATALOGUE — the 105th succes- 
sive annual edition—by far the most valuable and 
most interesting as well as the most beautiful 
Garden Annual published. We Mail It Free. 


J. M. THORBURN & CO. 
36 Cortlandt Street New York 











Biltmore 


Forest School 
Biltmore, N. C. 


eS 


Theoretical and practical 
instruction in all branches of 
applied forestry. 


Course comprising twelve 
consecutive months can be 
entered at any time of the 
year—no vacations. 


Object lessons within the 
mountain estate of George 
W. Vanderbilt, comprising 
120,000 acres, where forestry 
has been practiced since 1895 


Sa “s 


For further information 
apply to 


Cc. A. Schenck, Director 














YALE FOREST SCHOOL 


NEW HAVEN. . CONNECTICUT 
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Forestry. 








The course of study in THE YALE FOREST 
SCHOOL covers a period of two years. Graduates 
of collegiate institutions of high standing are ad- 
mitted as candidates for the degree of Master of 


The Summer School of Forestry is conducted at 
Milford, Pike County, Penna. The session in 1906 
will open July 5th and continue seven weeks. 























For further information address 


S. Graves, Director, New Haven, Conn. 
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